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CHAPTER 1 
INTRODUCTION 



INTRODUCTION 



The purpose of the VAX Maintenance Handbook is to provide a 
compact, quick-reference source of troubleshooting, maintenance, 
operating, and programming information that is frequently 
referenced by DIGITAL field service, manufacturing, training, and 
engineering personnel. 

This second volume of the VAX Maintenance Handbook is devoted 
exclusively to information on the VAX-11/780 processor. 



VAX-1 1/780 HARDWARE MANUALS 



Title Document Number 

VAX-11/780 Power System Technical Description EK-PS780-TD-001 

VAX-11/780 System Installation Manual EK-SI980-IN-001 

DS780 Diagnostic System User's Guide EK-DS780-UG-001 

DS780 Diagnostic System Technical Description EK-DS780-TD-002 

FP780 Floating-Point Processor Technical 

Description " EK-FP780-TD-001 

REP05/REP06 Subsystem Technical Documentation EK-REP06-TD-001 

VAX-11/780 Central Processor Technical 

Description EK-KA780-TD-001 

VAX-11/780 Memory System Technical Description EK-MS780-TD-00 

DW780 UNIBUS Adapter Technical Description EK-DW780-TD-001 

KC780 Console Interface Technical Description EK-KC780-TD-001 

VAX-11/780 Software Handbook EB08126 

VAX-11/780 Architecture Handbook EB07466 

VAX-11/780 Multiport Memory Subsystem E7-MA780-TD-001 

DR780 General Purpose Interface User's Guide EK-DR780-UG-001 

VAX-11/780 TB, Cache, SBI Control Technical 

Description EK-MM780-TD 

VAX-11/780 RH780 Technical Description Manual EK-RH780-TD 

VAX Diagnostic System User's Guide EK-VX11D-UG-001 

Hardcopy manuals can be ordered from: 

Digital Equipment Corporation 
444 Whitney Street 
Northboro, MA 01532 

Attention: Printing and Circulation Services (NR2/M15J 
Customer Services Section 

For information concerning microfiche libraries, contact: 

Digital Equipment Corporation 
Micropubl ishing (E46) 
12 Crosby Drive 
Bedford, MA 01730 
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MICROCODE ROUTINES THAT SUPPORT CONSOLE SOFTWARE 
STARTING ADDRESSES 



■CONSOLE MICRO-CODE* 

;MICRO-CODE ROUTINES to support console software. 

ROUTINES EXPECT DATA IN RXDB. AND IN ID[ T 1 ] . ID[ T2 \ 

;AND THEY RETURN DATA IN TXDB. STATUS IN ID[D.SV], 

;ANO ADDITIONAL INFORMATION IN ID[T3]. 

:PC IS USED WHENEVER RI5 IS REFERENCED. 

;NO EFFORT IS MADE TO SAVE INTERNAL REGISTERS. 

INFORMATION AND PARAMETERS NEEDED FROM THE CONSOLE, 
ARE LOADED IN ID[RXC3] AND I D[ T 1 ] , ID[ T2 ] . 
RESULTING DATA IS LOADED IN ID[TXD3] AND ID[T3], 
AND STATUS INFORMATION IS LOADED IN IO[D.SV]. 

ROUTINE: START-ADDRESS: PARAMETERS : I • MEANS SUPPLIED BY CONSOLE) 



EXAMINE MEMORY 120 ID[ T I ] =BYTE/ WORD/ LONG-PARAMETER 

ID[RXDB] ^VIRTUAL ADDRESS • 
ID[TXDB]=KfcVGRY DATA 
ID[T3]=PHYSICAL ADDRESS 
1D[O.SV]=STATUS-CODE 



DEPOSIT MEMORY 121 ID[ T 1 ] =BYTE/WORO/ LONG-PARAMETER * 

ID[RXDB]=V1RTUAL ADDRESS » 
10[ T2 J=MEf/CRY DATA • 
ID[TXDB1=PH»SICAL ADDRESS 
ID[D.SV]=STATUS-CODE 

EXAM. GEN. REG. 122 IO[ RXDB ] =REGI STER NUMBER • 

10[TXOB]=REGISTER DATA 



DEPO.GEN.REG. 123 IO[ RXDB I =REGI STER NUMBER 

ID[T2|=REG1STER DATA . 



EXAM. PROC. REG. 124 ID[ RXDB ] =R[GI STER NUMBER 

IDJTXDB]. REGISTER DATA 



DEP.PROC.REG. 125 ID[ RXDB l =REGI STER NUMBER 

ID[T2]=REGISTER DATA • 

CONTINUE 127 



OUAD-CLEAR 129 ID[ RXDB) ■QUAD-ADDRESS 

SBI-UNJAM I2A 



30 



BEN 


Name 












UPC<02> 


UCP<01> 


UPC<00> 


a 


NOP 





















l 


Z 















e 


ALU Z 


2 


ROR 












LA<01> 


PSL<C> 


LA<00> 


3 


C31 















ALU C31 





4 


IRC. ROM 












IRC. ROM 


IRC. ROM 


IRC. ROM 


5 


IB.O 












IB.O 






6 


Accelerator 












ACC UB2 


ACC UB1 


ACC UB0 


7 


8 
VAX 


DATA TYPE > 

1 ■ 


= Normal 

= Q + D 


2 
3 = 


= Field 
■■ Addr S 


Src 
re 


Read + 
Modi fy 


ASRC + 
VSRC 


ASRC + 

Q + D 


8 

-11 


END DPI 












Read + 
Modi f y 


D Class 


J Class + 
DM27 


9 
VAX 


IR2-1 















IR<2> 


IR<1> 


9 

-11 


PC Modes 















SM or DM 
47 + 57 


Dst R 
.eq. PC 


A 


REI 












Mode .It. 
ASTLVL 






B 


IB TEST = 

1 = 


TB Miss 
Error 


2 
3 


= Stall 
= Data 


OK 





IB 
running 


IB ERROR + 
DATA VALID 


C 


MUL 












SC.ne.0 


D<01> 


D<00> 


D 


SIGNS 












Q<31> 


D.ne.0 


D<31> 


E 


INTERRUPT 












AC Low 


Internal 
Interrupt 


Interrupt 
Request 


F 


Decimal 















D<7:0> 
30-39 


D<3:0>= 

08 + 0D 



o 

30 
O 
O 

o 

D 
m 

OS 

> 

Z 

o 



> 

DO 



-n 

C 

z 
o 

H 

o 
z 
v> 



CO 



BEN 


Name 








UPC<B3> 


UPC<02> 


UCP<01> 


UPC<00> 


10 


uTrap vector 






UVECT<3> 


UVECT<2> 


uVECT<l> 


UVECT<0> 


11 


Last 
Reference 








-PSL<FPD> 


Nested 
Error 


Wr Chk« 

-Intlk 


-Read+ 
Intlk 


12 


EALU CC 








EALU N 


EALU Z 


SC.ne.0 


Sign Src 


13 


14 


SC 


« 

1 = 


Zero 
Neg 


2 = 1-31 

3 * .gt.31 





SC<9:8> 
-ne.0 


SC.gt.0 


SC<9:5> 
.ne.0 


15 


ALU1-0 (previa 


dus cycle! 


1 


Rlog 
Empty 


ALU<1:0> 
-eq.0 


ALU<01> 


ALU<00> 


16 


STATE7-4 








STATE<7> 


STATE<6> 


STATE<5> 


STATE<4> 


17 


STATE3-0 








STATE<3> 


STATE<2> 


STATE<1> 


STATE<0> 


18 


D Bytes 








D<31:24> 
. ne . 


D<23:16> 
-ne. 


D<15:8> 
. ne . 


D<7:0> 
.ne.0 


19 


D3-0 








D<03> 


D<02> 


D<01> 


D<00> 


1A 


PSL CC 








PSL<N> 


PSL<Z> 


PSL<V> 


PSL<C> 


IB 


ALU CC 








ALU N 


ALU Z 


IR<0> 


ALU C31 


BEN 


Name 






UPC<04> 


UPC<03> 


UPC<02> 


UPC<01> 


UPC<00> 


1C 


PSL Mode 






-VAMX<31> 


-VAMX<30> 


-Console 
Mode 


-PSL<IS>* 
-PEL<CM> 


Kernel 
Mode 


ID 


Translation 
Test 




PTE 

-valid 


Data 
Al igned 





TB Miss + 
Access Viol . 


TB Miss + 
1st Modify 


IE 


IF 



o 

3D 
O 

8 

a 

m 

03 

30 

> 

z 
o 

X 

m 

Z 
> 

CD 



O 

z 
v» 

H 
o 

z 



MICROTRAP VECTORS 



Number Function 

100 System Initialization 

101 Unaligned Data Trap 

102 Page Trap 

103 Modify Bit 

104 Protection Violation 

105 Translation Buffer Miss 

106 Reserved Floating Operand 

107 Translation Buffer Parity Error 

108 Cache Parity Error 

109 Reserved 
10A Reserved 
10B Reserved 
10C RDS Error 

10D Timeout or Error Confirm 

10E Odd Address Error 

10F Control Store Parity Error 
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MICROCODE MEMORY CONTROL FUNCTIONS 



D WCT 
S 3210 



0000 

0001 

0010 

001 1 

0100 

0101 

0110 

0111 

1000 
1001 
1010 
1011 

1 100 

1101 

1110 

1111 

1 0000 
1 0CD1 
1 0010 
1 0011 

1 0100 

1 0101 

1 0110 

1 0111 

1 1000 

1 1001 

1 1010 

1 1011 

1 1100 

1 1101 

1 1110 

1 1111 

XXXX 1 

1 XXXX 1 





f; 






u I 


CI i 




N I 


his; 


: v 


CI 


El A| 


;/ 


T | 


c;v; 


! p 


N! 


k; e; 


IV 




r;n; 


lv 




I n ; 


IV 




w|n; 


lv 


w| 


! n; 


IV 


w I 


W!Y| 


IV 


ik; 


In; 


IV 


R I 


r;y; 


IV 


R| 


|NJ 


IV 


Rl 


w|y; 


IV 


R|IB! v! 


I v 


R I 


r|n; 


I V 


i r ; 


I N| 


lv 


ir; 


w;y; 




hold ;n; 




un jam; n ; 


I p 


INVAL ! N | 


I p 


VAL |N| 


! p 


EXTWR|N[ 


IP 


W 


in; 


IP 


iw ;n; 


I p 


R 


I n ; 


I p 


isr |n; 


IP 


ir in; 


; I 


R 


IN ! 


1 1 


R 


; ; 

|N| 



; B C X A T D T 



ISSGGFDAAR 

N V r r r a 



;n n 
; n n 

|N N 



N N N Y N N 
N N N N N N 



N N N N Y N N 



- N - Y N Y 
* Y Y Y N Y 



N Y Y Y Y 



Y Y Y Y Y 



IYYYYYYYYY 



INNNNNYNNN 



NNNNNNNNN 
NNNNNNNNN 
NNNNNNNNN 
NNNNNNNNN 

NNNNNNNNY 
NNNNNNNNY 

NNNNNNNNY 



NNNNNNNYY 
NNNNNNNNY 

NNNNNNNYY 

NNNNNNNNN 

NNNNNNNNN 
NNNNNNNNN 



utrap On 



conai t ion 



ut rap on cond ■. t i on un i ess "SC/ 
SECOND. REF or RETRY . NO. TRAP 
do not utrap en condition 
hardware behaviour undef ined. 
ucode must prevent condi t i on 



TEST.RCHK 
MEM. NOP 
TEST.WCHK 



ivRITE.V.NOCHK 
WRITE. V.WCHK 
LOCKji/RITE.V.XCHK 

READ.V.RCHK 
READ.V.N0CHK 
READ. V.WCHK 
ftEAD.V. IBCHK 

READ.V.NEWPC 
L0CKREAD. V.N0CHK 
LGCKREAD.V.WCHK 



5BI .HOLD 

SBI .HCLD+UNJAM 

INVALIDATE 

VALIDATE 

EXTWRITE.P 
tsSITE.P 

LOCKWRITE.P 



READ.P 

READ. INT. SUM 

lOCKREAD. P 

ALLOW. IB. READ 

NO MEMORY OPERATION 
DEFAULT: ALLOW IB READ 



Abort Ref on Trap? AAA aAARA (A=any. Reread) 



34 



CO 





USPO 


Field 








Scratch Pad 




Hex 

Value 


41 


40 


BUS CS 
39 38 


37 


36 35 


Dperation 


00-05 














X 


X X 


No operation 


06 














1 


1 


Load LC 


;Address = SC03:00 


07 














1 


1 1 


Write RC, RB 


[Address = SC03:00 


08-0F 











1 


A 


C N 


Load LA, LB 


,-Address determined 
by ACN value 


10-17 








1 





R 


N 


Load LA 


;Address = General 
Register (R0-R7) 


18-1F 








1 


1 


A 


C N 


Write RA, RB 


[Address determined 

by ACN value 


20-2F 





1 







R 


N 


Load LC 


[Address = Temporary 
Register (T0-TF) 


30-3F 





1 


1 




R 


N 


Write RC 


[Address = Temporary 
Register (T0-TF) 


40-4F 


1 










H 


N 


Load LA, LB 


[Address = General 
Register (R0-RF) 


50-5F 


1 





1 




R 


N 


Write RA, RB 


[Address = General 
Register (R0-RF) 


60-fiF 


1 


1 







R 


N 


Load LA, LB 
and Write RC 


[Address = General 

Register (Rl) 
[Address = Temporary 

Register (T0-TF) 


70-7F 


1 


1 


1 




R 


N 


Load LC 

Write RA, 
RB 


[Address = Temporary 
Register (T0-TF) 

[Address = General 
Register (Rl) 



V) 

o 

> 

H 
O 

I 

> 

D 
O 

-D 

m 
J3 
> 



.TOC " machine definition : ACF, ACN, ADS, ALU, AMX" Q 

o 

ACF/«<71:70>,.D£FAULT=0 ACCELERATOR CONTROL 2 

NOP = —\ 

SYNC»1 3J 

TRAP"2 {* 

CONTROLS JACCELLi'RATOR-DEPENDENT CONTROL FUNCTION «J 

ACH/»<57:55> ACCELERATOR NISCFLLANEOUS CONTROL 33 

PNR.UP=0 Q 

ABORT=l (RETURN ACCEL TO MONITORING 1RD — 
POLl.D0NF=6 



s 



ADS/=<47H7> (ADDRESS SELECT — 

va=o m 

IBA = 1 I - 

D 

ALU/=<69:66>, ,DEFAULT=OF ;ALU CONTROL FUNCTIONS 

A-B=00 O 

a-b.rlog=oi rn 

A-B-l=02 Tl 

JN5T.DEP-03 .-INSTRUCTION DEPENDENT 5 

A+B»l=04 £ 

CO A,B= ° 5 H 

g\ A+B.RLOG=06 — 

ORNOT=07 ;A .OR. .NOT. B O 

XOR=0» ;A .XOR. B 2 

ANDN0TS09 ;A .AND. .NOT. B (fl 

NOTAsOA I. NOT. A 

A+B+PSL.C=OB 

URsOC ?A .OR. H 

A»D=OD !A .AND. B 

B = OE 

A = 0F 

«»x/=<Bi:eo> ;anx to alu 

LA*o 
RAMXsl 

ra«x.sxt»2 :ranx sign extended ACCORDING to dt 

RAHX.OXT=3 >RANX ZERO EXTENDED. OXT(L)=0 



.TOC 



Machine definition 



: BEN, BMX" 



CO 



BEN/s<76l72> , .DEFAUL 
NOP»0 
Z»l 
ROR = 2 
C31 = 3 
IRC.R0M>4 
IB. 0*5 
ACCEL»6 
DATA.TYPE»8 



EHD.DPl'B 

IR2-1«9 

PC.NODES*9 

REI*OA 

SRC.PC*0A 

IB.TEST=0B 

NUL'OC 

SIGNS*QD 

INTERRUPTtOE 

DECIMAL=OF 

UIRAP=10 

LAST.REFM1 



EALUZ12 
SCSI 4 
ALU1-0»15 

STATE7-4=16 

STATE3-0«17 

D.BYTE5=1B 

D3-0«19 

PSL.CC*1A 

ALU«1B 

PSL.NODE'IC 

TB.TC5T«1D 



(BRANCH ENABLE 
(NO BRANCH 
I ALU Z 

;la<1>, psl<c>, la<0> 

1 ALU C31, 

(OUTPUT Or EXTENDED IRC-ROM 

(IB READY 7 

(CODE FROM ACCELERATOR 

((VAX MODE) *, ASRC+VSRC, ASRC+O+D 

( 0--NORMAL, 1--OUAC OR DOUBLE 

[ 2--FIELD, 3--ADDRES5 

(C-ll MODE) •, CLASS, J CLASS«D«27 

((VAX MODE) », IR<2I1> 

((-11 MODE) ♦ , SM47+SM57+DM47+DM57, DST R = PC 

((VAX MODE) MODE.LSS.ASTLVL, », • 

I (-11 MODE) SRC R»PC 

( 0--TB MISS, 1— ERROR 

( 2— STALL, 3— DATA OK 

(SC.NE.O, D<1:0> 

(Q<31>, D.NE.O, D<31> 

(AC LOW, INTERNAL INTERRUPT, INT REO 

II), D BYTE VALID DIGIT, D2-0 NKG SIGN 

(MICROTRAP DISPATCH VECTOR 

l-FPD, NESTED ERROR, LOW TWO BITS! 

; — READ INTERLOCK, 1--RLAD, READ CHK 

I 2 — WRITE, 3--READ, WRITE CHK 

(EALU N, EALU Z, SC.NEO.O, SS 

ISC<9!8>.NE.O, SC.GT.O, SC<9:3>.NE.O 

(RLOG EMPTY, ALU<1|0>«0, ALU<1>, ALU<0> 

I (ALU BITS FROM PREVIOUS STATE) 

(STATE <7:4> 

(STATE <3|0> 

(BYTES 3, 2, 1, OF D.NE.O 

ID<3:0> 

|N,Z,V,C OF PSL 

(ALU N, ALU Z, 1R<0>, ALU C31 

l-VA<3H30>, -CONSOLE, IS*CH, KERNEL 

(PTE VALID, ALIGNED, QUID, ♦ 

( 0--TRANSLATION OK, 1--WR CHK AND M=0 

( 2--ACCESS VIOLATION, 3--TB MISS 



o 
o 
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o 

r- 

30 
O 

s 



o 

D 



H 

5 

z 

v> 

O 

o 

2 



BMX/*<84l82> 

MASKseO 

PC.OR.LbM 

PACKED. FL*2 

LB«3 

LC»4 

PC'S 

KMX=6 

RBMX-7 



(BMX TO ALU 

(A IN THE BIT SELECTED BY 5C<4:0> 

(LB UNLESS R=PC, THEN PC 

(PACKED FLOATING 



.tdc " Machine definition : CCK, CID, DK, DT" 

CCK/*<22:20>, ,D£FAULT*0 CONDITION CODES 



NOP = 

LOAD.UBCC=I 

SET.V=2 ,. VALID IT Y*<V1> 

N_AMX.Z_1ST.VC_VC»3 

ROR = 4 , ,VALIDITYs<VO> 

NZ_ALU.VC_G=S 

NZ.ALU.VC_VC=6 , .VALIDITY«<V1> 

C-AMX0=6 ,.VALIDITYs<UO> 

INST.DEP=7 



Note : 


* 


= RESERVLD OPERATIC^, 


"ALU SIGN" 


AND 


"AHX SIGN" ARE SIZE DEPENDENT 






NATIVE MODE PSL 


1 




COMPATIBILITY MODE PSL 


h 




1 Z t 


V t C | 


N 


1 Z 1 V \ C 



ALU SIGN 
ALU SIGN 



Z.and. (ALU.eq.cn 



ALU.eq.o 
ALU.eq.O 



1 V 


c 


N 


Z 


V 


C 1 


1 V 


c 


N 


Z 


V 


C 1 


1 1 


c 


» 


* 


* 


« 1 


1 V 


c 


AhX SIGN 


Z.and. (ALU.eq.O) 


V 


C 1 


1 * 


» 


ALU SIGN 


ALU.eq.O 





AMX<0> 1 


1 





ALU SIGN 


ALU.eq.O 





1 


1 V 


c 








1 






N 


z 


V 


AMX<0> 1 



Instruction dependent 



CO 

CO 



CID/=<45:42> 
NOP = l 
ACK = 5 
CONIeT 
READ.SC-9 
READ.KMX*Ob 
WRITE. SC=UD 
WRITE. KMX*OF 

DK/=<91:88>,.DEFAULT=0 
NOP«0 
LEFT2=1 
RIGHT2=2 
DIV=4 

LEFT*5 

RIGHTC6 

SHF»8 

SHF.FL=9 

ACCEL«0A 

BYTE.5«AP=0B 

= 0C 

DAL.SC=0D 

DAL.SV«OE 

CLR«0F 

DT/=<79:78>,.DEFAULT=0 



LONG=0 
WORD=l 
BYTE*2 
IN5T.DEP* 



J- 



/CONSOLE t ID BUS CONTROL IF FS/1 
/DEFAULT, ALLOW AUTO IB READ 
/SET CONSOLE ACKNOWLEGE FLAG 
/CLEAR CONSOLE NODE 
(READ ID BUS REG SELECTED BY SC 
,-READ 10 BUS REG SELECTED BY UKMX 
;WRIIE REG SELECTED BY SC 
/WHITE REG SELECTED BY UKMX 



/DEFAULT, HOLD 

/DOUBLE SHIFT LEFT 

/DOUBLE SHIFT RIGHT 

/IF NOT ALU CRY, SHIFT LEFT 

/ ELSE LOAD FROM SHF 

/SHIFT LEFT 

/SHIFT RIGHT 

/LOAD SHF MUX, INTEGER FORMAT 

/LOAD SHF MUX, UNPACKED FLOATING FORMAT 

/LOAD ACCELERATOR DATA FROM DF BUS 

/REFLECT BYTES AROUND BIT 16 

/LOAD THRU DAL 

/LOAD DALLSC] 

/LOAD DALtSHF VAL] 

/LOAD ZEROS 

/DATA TYPE 

/CONTROLS AMX SIGN/ZERO EXTENDER, SHF AMOUNT, 

/CONDITION CODE SETTING, AND MEMORY REFERENCES 

/DEFAULT 



/INSTRUCTION DEPENDENT - 

/ANY OF ABOVE, OR QUAD/DOUBLE 



o 
o 



3J 
o 

I- 

30 

o 

2 



D 
O 



O 

z 

CO 

o 
o 



CO 

to 



.TOC 

EALU/=<1S:13> 
A*0 
OP = l 

ANDN0T=2 
fl = 3 
A + B=4 
A-B=S 
Atl=6 
KABS.A-B=7 

EBMX/=<19:1B> 
FE = 
KKX=I 
AMX.EXP*2 
SHF.VAL=3 

FEK/=<2«:24>,.DEFAULT=0 
NOP=0 
LOAD=l 

FS/=<42:42> 

MCT = 
CID=1 

IEK/=<3l!30> 
NOP = 
ISTR=1 
IACK=2 
EACK=3 

IBC/ = <95:92>,.DEFAULT=0 
NOP=0 
ST0P*1 
FLUSH*2 
START=3 
CLR. 0.1 = 4 
CLR.2.3*S 
BDEST=7 
CLR,0*0C 
CLR.1*0D 
CLR.0-3=0E 
CLR.l-5.COND*0F 



Machine definition 



EALU, EBMX, FEK , FS, 



(EXPONENT ALU 



;EB«X TO EALU 
.•DEFAULT 



;SH1FT VALUE 



;FE REGISTER CONTROL 
IDEFAULT, HOLD 



(FUNCTION SELECT FOR 43-46 

(ENABLE MEMORY CONTROL 

(ENABLE ID BUS AND C0N5OLF CONTROL 

(INTERRUPT AND EXCEPTION ACKNOWLEDGE 

;STROBE INTERRUPT FEOUESTS 
.'INTERRUPT ACKNOWLEDGE 
(EXCfcFTION ACKNOWLEDGE 

;IBUF CONTROL FUNCTIONS 
IDEFAULT 

.'FLUSH IB AND LOAD IBA 

[CLEAR BITES 0,1 (-11 OPCODE) 
,'CLEAR BYTES 2,3 (-11 ISTREAM DATA) 
(TRANSFER BRANCH DISPLACEMENT 
,'CLEAR BYTE (VAX OPCODE) 
.'CLEAR BYTE 1 (VAX SPECIFIER) 
;CLEAR BYTES 0-3 (-11 OP I DATA) 
,'CLEAR BYTES 1-5 CONDITIONALLY 
; IF THERE IS NO SPECIFIER EVALUATION, 
; CLEAR NOTHING. TF A SELF-CONTAINED 
( SPECIFIER, CLEAR IT. IF IMMEDIATE, 
; ABSOLUTE, OR DISPLACEMENT, CLEAR THE 
; ISTREAM LITERAL. 



o 

o 

z 
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a 

o 

m 
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o 

z 

CO 
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.TOC " Machine definition : ID.ADDR, J" O 

o 

lD,ADDR/=<63:58> ;ID BUS ADDRESS 9 

IBUF«0 /RD /SPECIFIER/LITERAL DATA FROM IB _j 

DAK.TI«"fc = l ;hd + >.s /current TIME OF DAY... w 

; MUST READ UNTIL STOPS CHANGING 2* 

5YS. ID=3 ;RD /SYSTEM IDENTIFICATION O 

RXCS=4 /RD+WP /CONSOLE RFCIEVE COMROL/STATUS I*" 

RXDB=5 /PU .'CONSOLE KECIEVE DATA BUFFER 33 

; (TO-ID REGISTER) JSj 

TXCS=6 /RD+WR /CONSOLE TRANSMIT CONTROL/STATUS 5 

TXDB = 7 /'MR /CONSOLE TRANSMIT DATA BUFFER Si 

/ (FROM-ID REGISTFR) —. 

DOsB /DATA PATH D/O REGISTERS (MAINT ONLY) — 

NXT,PER=9 ;WR /INTERVAL CLOCK NEXT PERIOD REGISTER fTT 

CLK.CS=0A /RU+*R /INTERVAL CLOCK CONTROL/STATUS f— 

INTERVAL=OB /RD /CURRENT INTERVAL COUNT Q 

CES=0C ;RD+*R /CPU ERROR/STATUS 

VECTOR=OD iRD+hR /EXCEPTION & INTERRUPT CONTROL O 

SIR=0F /RD+WR /SOFTWARE INTERRUPT REGISTER IT1 

PSL=0F /RDthH /PROCESSOR STATUS LONGFORD Tl 

TBUF=10 /TRANSLATION BUFFER DATA ~ 

TBERO=12 /TB EKPOR/STATUS Z 

TBER1=13 /TB ERROR/STATUS 1 3 

4^ ACC.0=14 /ACCELERATOR REGISTER 10 Z2 

O ACC.1=15 /ACCELERATOR REGISTER U Q 

ACC.2=16 /ACCELERATOR REGISTER «2 ■» 

ACC,CS=17 /ACCELERATOR CONTROL/STATUS ft 
SILOMB /NEXT ITEM FROM 5BI HISTORY 

SBI.ERR=19 /SBI ERROR REGISTFR f? 

TIME.ADDRslA /SBI TIMEOUT ADDRESS J-{ 

FAULT=1B /FAULT/STATUS S5 

COMPxlC /SBI SILO COMPARATOR Z 

MAINT=1U /SBI MAINTENANCE H 

PARITY=1E /CACHE PARITY '*""' 
USTACK=20 /MICR05TACK 
UBMEAKS21 /MICRO BREAK 
k»C5.ADDR = 22 

WCS.DATAs23 /hR /WRITING WCS COUNTS ADDRESS 



;ID BUS ADDRESSES CONTINUED. ADDRESSES 24-3F ARE RAM LOCATIONS 



P0BR=2« 

P1BR=25 

5BR=26 

KSP=28 

ESP=29 

SSP=2A 

U5P=2B 

ISP=2C 

FPDA=2D 

D.SV-2E 

Q.SV*2F 

TO = 30 

Tl=31 

T2 = 32 

T3 = 33 

T4 = 34 

15 = 35 

16 = 36 
T7-37 
18 = 38 

PCBB=3A 
SCBB=3B 
P0LR=3C 
P1LR=3D 

SLR-3E 



J/=<12:0>, .NEXTADDRESS 
.NOCREF 



/process space base register 
/process space 1 base register 
.'system space base register 
; kernel stack pointer 
;exec stack pointer 
/supervisor stack pointer 
/user stack pointer 
/interrupt stack pointer 



/GENERAL TEMPS 



/PROCESS CONTROL BLOCK BASE 
/SYSTEM CONTROL BLOCK BASE 
/PROCESS LENGTH REGISTER 
/PROCESS 1 LENGTH REGISTER 
/SYSTEM LENGTH REGI5TEP 



/NEXT MICRO WORD ADDRESS 
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.TOC " Machine definition : KMX" Q 

z 

KMX/=<63:58> (CONSTANTS OR « FROM FK ~J 

.8 = M8 FROM FK 5 

.1=1 ;»1 FROM FK J 

.2=2 l#2 FROM FK O 

.3=3 113 FROM FK r- 

.4=4 l»4 FROM FK — 

SP1.C0N=5 /SPECIFIER 1 CONSTANT J~ 

SP2.CON=6 ISECIFIER 2 CONSTANT (-11 MODE) O 

ZEH0=6 I OR ZEROS [VAX MODE) 2 

SC=7 ISC[9:0] FROM FK 

;8 - 3F: CONSTANTS (1 CYCLE SETUP IF ALU IN ARITH MODE) JJ 

1DECIMAL VALUE OF CONSTANT ffy 

.14 = 8 "" ••" ' 

.A0 = 9 

.34=0A 

,28 = 0B ;40 (AF) Q 

. 40*0C 

,50=0D 

.7FFO=0E 

.EF=0F 

.80=10 

.8000=11 



[ft .FF=12 i255 (MH.TF) Q 

'^^ prni.il >.tCA mu .ir .11,1 2J 

o 
o 

z 



,FF00=13 

.1E=14 

,3F=15 

,7F=16 

.7 = 17 

.F=18 

.10=19 

.FFE8=1A 

.FFF0*1B 

,FFF8=1C 

.20=1D 

.30=1E 

.18=1F 

.3FF=20 

.C = 21 

.D=22 

.1F=23 

.1F00=24 

,BO*25 

.1003=26 

.7C=27 

.FFE0=28 

.60=29 

SPARE=2A 

,0FCF=28 

,400O=2C 



120 


(AF,JL,MH) 


!160 


(AF,JL) 


!52 


(AF) 


;40 


CAF) 


;64 


(AF,JL,MH,TF) 


;80 


(AF.MH) 


I? 


(TF) • ***MACHINE-DEPENDENT! 1 


;239 


UL) 


;128 


(AF,JL,MH,TF) 


;-32768 


(AF) 


;255 


(MH.TF) 


1-256 


(MH,AF,JL) 


130 


(AF) 


;63 


(MH.AF.TF) 


M27 




;7 


(AF.MH) 


115 


(MH,CM,AF,TF) 


116 


(MH,AF,JL,TF) 


1-24 


(MH,TF) 


1-16 


(CM,JL,TF,MH) 


1-B 


(CM,TF,MH) 


132 


(CM, JL, MH.TF) 


148 


(CM, AF, MH.TF) 


124 


(MH,AF,TF) 


11023 


(CM) 


112 


(CM,JL,TF,MH) 


113 


(TF) 


131 


(AF,JL,HH,TF) 


17936 


(JL,MH) 


1176 


(MH) 


1 


(CM) 


1124 


(AF) 


1-32 


(JL) 


196 


(TF) 


17 


(JL) 


;? 


(T f )«•«• MACHINE-DEPENDENT! ! 



o 



00 



.FFF1=2D 


1-15 


(AF) ""MACHINE-DEPENDENT 11 


,19«2E 


125 


(AF) 


.FFF9=2F 


1-7 


(AF) 


,FFTF«30 


;-l 


(*H,JL,TF) 


.88=31 


1136 


(AF) 


.3030=32 


n 


(TF) 


.F0=33 


(240 


C7F1 


.C0=34 


;192 


(TF,«H) 


.6=35 


It 


(CH.JL.IF) 


.9=36 


|9 


CCB) 


.FFT607 


1-10 


CCM) 


.FFF5=38 


1-11 


(C«) 


.1A=39 


;26 


(CN.AF.TF) 


.24=31 


;36 


(Cft.HH) 


.1B*3B 


127 


(CM.AF.TF) 


.FFFC=3C 


;-4 


(CH,TF,HH) 


,A=3D 


;lo 


CAF.MHJ 


.7E-3E 


;126 


(AF.IF) 


SPABES3F 
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Machine definition 






MCT/«<47 : 42> , . DEFAULT»3E 
TEST.RCHK-00 

MEM.N0PK02 

TEST.WCHK»04 

WRITE. V.NOCHKsOA 

WRITE. V.WCHK»0C 

LOCK WRITE. V.XCHKsOE 

READ.V.RCHK>10 

READ.V.NOCHK*12 

READ.V.WCHM14 

READ.V.IBCHKS16 

READ.V.NEWPCeIS 

LOCKREAD.V.NOCHK«lA 

LDCKREAD.V.WCHK»1C 

SBl.HOL0*20 

SBI.HOLD<UNJAN«22 

INVAL1DATES24 

VALIDATE-26 

EXTWRITE.P«28 

WRITE. P*2A 

LOCKWRITE.P=2E 

READ.P»32 

RE AD. INT. SUMS 36 

LOCKKEA0.P-3A 

ALLOW. IB. READ=3E 

MSC/ = <29:26>,. DEFAULTS 
NOPsO 

CHK.CHM«01 
CMK.FLT.OPRS02 
CHK.ODD.ADDR»03 
IRD*04 

LOAD.STATE«OS 
LOAD.ACC.CC=06 
READ.RL0G307 
CLR.FPOsOB 
SET.FPD»09 
CLR.NEST.ERRsOA 
SET. NEST. ERR*OB 
SECOND. REF=OC 
RETRY. NO. TRAP»OD 
RETRY. TRAP«OE 
INH.CM.ADDRiOF 



(MEMORY CONTROL 

(TEST TBUF WITH READ CHECK 

(NEITHER CPU NOR IB GETS MEM CYCLE 

;TEST TBUF WITH WRITE CHECK 

(WRITE, INHIBIT TRAPS 

(WRITE, NORMAL VARIETY 

(INTERLOCK WRITE, VIRTUAL ADDRESS 

(READ, NORMAL VARIETY 

(READ, INHIBIT TRAPS 

(READ FOR MODIFY 

(READ, CHECK CONTROLLED BY IBUFFER 

.•BEGIN NEW INSTRUCTION STREAM 

I DATA GOES TO INSTRUCTION BUFFER 

(INTERLOCK READ, INHIBIT CHECK 

(INTERLOCK READ, NORMAL VARIETY 

(STOP ALL SRI ACTIVITY 

(RESEI SBI 

(CLEAR CACHE ENTRIES 

(MICRODIACNOSTIC FORCE VALID 

(EXTENDED WRITE TO CLEAR MOS ERRORS 

(•RITE, PHYSICAL 

(INTERLOCK WRITE, PHYSICAL 

(READ, PHYSICAL 

(INTERRUPT SUMMARY READ 

(INTERLOCK READ, PHYSICAL 

(GIVE IB A CYCLE IF IT WANTS ONE 



(DEFAULT 

(CREATE NEW PSL FOR CHM 

(UTRAP IF ALU<I5>«1, ALU<14(7>*0 

(THIS STATE IS INSTRUCTION DECODE 

(TAKE CONDITION CODES FROM ACCELERATOR 

((AND POP RLOG STACK) 

(CLEAR P5L<FPD> BII 

(SET SAME 

(CLR NE5TED ERROR FLAG IN CPU STATUS 

(SET SAME 

(OF UNALIGNED DATA REFERENCE 

(APPLY SAVED CONTEXT, INHIBIT TRAPS 

(APPLY SAVED CONTEXT TO THIS REF 

(ALLOW USE OF FULL 32-BIT ADDRESS 
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•TOC " Machine definition : pen, ok, ramx, rbmx" _ 

O 

PCK/«<34:32>,. DEFAULTS /ADDRESS COUNT CONTROL O 

NOP = /DEFAULT Z 

H 
30 
O 



PCVA=l 

PC-IBA»2 

VA+4*3 /VA.VA44 

PC»1*4 /PC_PC«1 

PC*2=S /PC_PC«2 



PC+4*6 ;PC.PC*4 3J 

PC*N=7 /PC_PC*N, N IS DETERMINED BY INSTR BUFFER O 

s 



QK/=<54:51>, .DEFAULTS 

NOP=0 /DEFAULT, HOLD T| 

LEFT2«1 /DOUBLE SHIFT LEFT 2 — 

RIGHT2=2 /DOUBLE SHIFT RIGHT 2 TO 

LEFT=5 f" 

RIGHT=6 Q 

SHF = 8 (LOAD SHF, INTEGER FORMAT _ 

SHF.FL»9 /LOAD SHF, UNPACKED FLOATING FORMAT 2 

DEC.C0N=0A /DECIMAL CONSTANT » t'S IN EACH NIBBLE m 

/FOR HHICH ALU CRY OUT IS FALSE "H 

ACCEL=0B /LOAD ACCELERATOR DATA FROM DF BUS ~ 

D=OC £ 

-P* ID«0E /LOAD ID BUS .J 

W CLR'OF /LOAD ZERO -J 

o 

RAMX/»<77:77>, .DEFAULTED /DATA PATH MIXER TO AMX Z 

D«0 /DEFAULT M 

= 1 ^ 

R8MX/=<77:77> /DATA PATH MIXER TO BHX. SAME BIT AS RAMX ft 

Del ^ 



Machine definition 



SCK, SGN, SHF, SI, 5MX" 



SCK/=<23:23>, .DfcFAULT=0 
NOP=0 
LOAD*l 

SGN/ = <S0:48>,. DEFAULTS 
NOPsO 
LOAD.SS=l 
SS.FROM.SD=2 
N0T.SDS3 
SD.FR0M.SS=4 
SS.XQR.ALU=5 
ADD.SUS=6 
CLR.SD*5Ss7 

SHF/*<87:8S>,.DEFAULT=0 
ALU = 
L£FT«1 
RIGHT-2 
ALU.DT*3 
RIGHT2=4 
LEFT3«5 

SI/*<57!5S>,.DEFAULT=3 



DIVDsO 
ASHRsl 
ASHL=2 
ZER0=3 
; SPARE=4 
DIV = 5 
MUL+*6 
MUL-«7 

5MX/=<17:16> 

EALU=0 
FE = 1 
ALU = 2 
ALU,EXP= 



;SC REGISTER CONTROL 
.■DEFAULT, HOLD 
ILUAD SKX<09:0O> 



.•SIGN CONTROLS 

[DEFAULT 

|SS_ALIK1S> 

;SS.SD 

;SD-N0T SD 

;SD_SS 

;SD_ALU<15> 

;SD.ALU<15> 

;CLEAR BOTH 



SS_SS.X0R.ALU<lb> 
5S_SS.X0R.ALU<15>.X0R.IR<1> 



;ALU SHIFTER CONTROLS 
[DEFAULT, SHF, ALU 
!SHF.ALU(L1), INSERT SI CNTL 
;SHF_ALU(R1), INSERT SI CNTL 
;SHF.ALU(DT! L0,L1,L2,L3), INSERT 
(SHF.ALUCR2), INSERT SI CNTL 
ISHF.ALUCL3) 

;SH1FT INPUT CONTROLS 



PSL<N> 
ALU 31 




031 




; MIXER TO SC 
(EALU <9|0> 

rFE<9:o> 

IALU<09:00> 

IAlU<14t07> 



031 

00 



ALU C31 

031 

D31 



031 

ALU 0,1 
ALU 0,1 
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Machine definition 





SPO/ 


=<41:35>, .DEFAULTiO 
NOP"0 

L0AD.L(.'.SC*6 
HPITE.RC.SCs7 




SPO. 


,AC/*<41138> 

LOAD.LAB=l 
LOAD.LA-2 
WRITE. RAB*3 




SPO. 


,ACN/=<37!35> 

SPl.SPl'O 

SP2.5P2=I 

SP2.SP1*2 

PRN = 3 

PRN+1«4 

SC=5 

SPl*l=6 




SPO. 


,ACMl/=<37:35> 


■u 




SRC.SRCsO 


»J 


) 


DST.D5T=1 
DST.SRC'2 
SRC.SRC>3 
SRC. OH. 1*4 
SC = 5 




SPO. 


,R/«<41:39> 



LOAD„LC=2 

WRITE. RC»3 

LOAD,LAB=4 

WRITE, RAB*5 

LOAD, LABI. *RITE.RC=6 

LOAD. LC. WRITE. RABls7 



SPO, SPO. AC, SPO.ACN, SPO.ACNU, SPO.R* 

^SCRATCH PAD UPCODE, 7 BITS 

(DEFAULT 

(LOAD LC, ADR*SCE03:00] 

(WRITE RC r ADK»SC103:0Q] 

;4 FUNCTION BITS OF SPO FIELD 
(LOAD LA, LB FROM R(ACN) 
JLOAD LA.RN, HOLD LB 
IWRITE RA, RB (ACN) 

;AC NUMBER IN SPO FIELD 



fVAX MODE RA 








RR 


10 SP1 R 








SP1 R 


11 SP2 R 








SP2 R 


(2 5P2 R 








SP1 R 


;3 PRN 








PRN 


;4 PRN+1 








PRN*l 


(5 SC<03lOO> 






SC<D3lOO> 


It SP1 P*l 


SP1 


Rtl 




IAC NUMBER IN SPO FIELD 


.. 


11 


MODE 


1-11 "ODE RA 








R8 


I SRC R 








SRC R 


I 1 DST R 








DST R 


; 2 DST R 








SRC R 


) 3 SRC R 








SRC R 


4 SRC R . 


OP. 


1 




SRC R .OR 


; 5 SC<03100> 






SC<03:00> 



(SCRATCH PAD FliNCS KITH LOW 4 BITS OF SP AS »DR 

lLOAD LC, ADR«SPO.RN 

;»RITE RC 

I LOAD LA, LB 

fWRITE RA, RB 

ILOAD LA, LBCR11, AND WRITE RC[RN] 

,-LOAD LCtRNl, AND WRITE RA, RB[R1! 
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• TOC " Machine definition ! SPO.RAB, SPO.RC, SUB, VAK" f) 

o 

z 



SPO.RAB/«3S!35> (RA/RB LOCATIONS = 



R0=O 

Rl = l -1 

R2*2 30 

R3*3 O 

R4«4 f— 

R5«5 

R6*6 30 

R7»7 O 

AP»0C ;R12 c ARGUMENT LIST POINTER 2 

FP«00 >R13 » STACK FRAME POINTER 

SP«0E |RU * STACK POINTER 23 

R15*0F , R15 . PC , T0 SOFTNARE, SCRATCH TO UCODE fTl 



SP0.RC/=<38!35> IRC LOCATIONS 

10*0 



Tl"l 
T2*2 
T3«3 

T4=4 
T5 = 5 
T6*6 
J» T7 = 7 



o 

m 



00 lcsvib men ism saves lc here o 

VA,SV*9 »J 

PTE.VA'OA Z 

PTE.PA»0B W 

PC.SV«0C *— 

SC.SV«0D O 

VA.REF'OE O 

«BIT.VA=0F JjJ 

PTE.MASKrOF —| 

SUB/z<65:64>, .DEFAULTS SUBROUTINE CONTROL 

N0P«0 /DEFAULT 

CALLM IPUSH UPC OF THIS MICROINSTRUCTION 

I ONTO USTACK 
RET«2 ;"OR* TOP OF USTACK TO UPC 

; AND POP USTACK 
SPEC"3 IREPLACE L0» 8 BITS OF NEXT 

; UPC NITH SPECIFIER DECODE FROM 

I INSTRUCTION BUFFER 

VAK/=<25t25>,.DEFAULT*0 

NOPaO ; DEFAULT 

LOADsl ;L0AD VA 



Machine definition 



.SET/V0=<.NOTt<NATIVE>]> 
,SET/V1=<NATIVE> 



: validity checks" 
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Macro definition 



CO 



.SET/KCSRlLslOOO 
.SET/kCSRlH = U3F 



.SET/KCSR2LU200 
,SET/*CSR2H=17FF 



.SET/WC5R3LS180Q 



.SET/*CSR3H*1BFF 

1C0O 



OK I 

I 

I 

I 
to I PCS 

I 

I 
I 



to I DEC'S »CS region 

I 
6k I 



to I user or G&H wes 



to I User wes 

I 
8k I 



Note : 1140 to 11FF Is 
the FPL* trap 
address region 
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.IOC 

ALU.-l 

ALU.OIA) 

ALU.O+D 

ALU.U+O+1 

ALU.O+K [] 

ALU.O+K[]*l 

ALU.O+LB+ 1 

ALU.O+LC 

ALU_0-fLC*l 

ALU.O+MASK+1 

ALU. O+O 

ALU-O+Q+1 

ALU.O-D 

ALU-O-D-1 

ALU.O-KI] 

ALU.O-Kf J-l 

ALU.O-LB 

ALU.O-LC 

ALU.O-LC-1 

ALU.O-0 

ALU. 0-0-1 

ALU.OUD 

ALU.OULC 

ALU.D 

ALU.D(B) 

ALU.D + KU 

ALU.D+K [] +1 

ALU.D-fKU .RLOG 

ALU.D+LB 

ALU.D+LC 

ALU.DtLC-U 

ALl.D+LC+PSL.C 

ALU.D+Q 

ALU„D+Q+1 

ALU.D+O+PSL.C 

ALU.D+RLOG 

ALU.D-KU 

ALU-D-KIJ-1 

ALU.D-LB 

ALU.D-LB. RLOG 

ALU.D-LC 

ALU.O-LC-1 

ALU.D-Q 

ALU.D-Q-1 

ALU.D.OXTt) 

ALU.D. OXTII+KM 

ALU.D. OXTDtLC 

ALU.D. OXTU»Q 

ALU.D.OXTU-KH 



wacro definition 



: Register transfer macros" 

"AMX/RAMX.OXI,DT/LONG,ALU/KOTA" 

"A«X/RAKX.OXT,DT/LnNG,ALU/A" 

"A*X/RA*X.0XT,DT/LUMG,RB«X/D,BMX/RBMX,ALU/A+8" 

"AMX/RAHX.OXT,DT/LONG,RBr'X/D,BMX/RBMX,ALU/A+B*l" 

"K«X/»1,BMX/KMX,AKX/RAI"X.0XT,DT/L0NG,ALU/A*B" 

"KMX/?l,BMX/KMX,AMX/RAI«X.0X'r,DT/LONG,ALU/A*B + l" 

"AHX/RAMX.OXT,DT/LONG,BMX/LB,ALU/A*B-H" 

■AnX/RAMX.OXT,DT/LONG,B»X/LC,ALU/AtB" 

"AMX/RAMX.OXT,DT/LONG,BMX/LC,AI,U/AtB-H» 

"AHX/RAI'X.0XT,DT/L0NG,B*X/NA5K,ALU/A»B*1" 

"AMX/RAMX.OXT,DT/LONG,RBMX/0,B*X/RBMX,ALU/A*B" 

"AMX/RAhX.OXT,DT/LnNG,RBMX/Q,B>»X/RBMX,ALU/A*B+l" 

"AHX/RAMX.&XT,DT/LONG,RRMX/D,BMX/RBMX,ALU/A-B" 

"AHX/RAKX.OXT,DT/LnNG,BB»X/0,B>'X/RBHX,ALU/A-B-l" 

"AMX/RA«X.OXT,DT/LONG,KMX/ai,BI<X/K«X, ALU/A-B" 

"MX/«1,B«X/K»X,AMX/RAMX.0XT,DT/L0NG,ALU/A-B-1" 

"AMX/RAMX.OXT.DT/LONG.BMX/IB, ALU/A-B" 

"AMX/RAMX.OXT,DT/LQNG,BHX/LC, ALU/A-B" 

"AKX/RAMX.OXT, DT/LOXG,BMX/LC .ALU/A-B- 1" 

"A»X/RA»X.OXT,DT/LONG,RBI"X/0,B|<X/RB«X, ALU/A-B" 

"AMX/&AMX.0XT,DT/LONG,RBMX/0,HKX/RBMX,ALU/AtB-1" 

■ALU/ai,AMX/RANX.OXT,LONG,BMX/ReMX,RBMX/D" 

"ALU/el, AHX/fiAMX.OXT, LONG, BMX/LC" 

"WAMX/D,AMX/PAHX, ALU/A" 

"RBNX/D,SIIX/RBIIX,ALU/B" 

■RAMX/0,AMX/PAMX,KMX/ai,BMX/KMX r ALU/A+B" 

"RA»X/[>,AI«X/RA*X,KMX/»1,BI»X/K»X,ALU/A*8»1" 

■AMX/RAMX,RAMX/D,KMX/«1,BKX/KHX,ALU/A + B.RL0G" 

"RANX/D,AMX/RAMX,BMX/LB,ALU/A + B" 

"PAHX/D,AMX/RA»X,BNX/LC,ALU/A+B" 

"RAMX/D,AMX/RAMX,BCX/LC,ALU/A«B-H" 

"RAMX/D,AMX/RAMX,BMX/LC,ALU/A + R + PSL.C" 

"RAHX/0,A«X/RAHX,RB>"X/0,BMX/RBI'X,ALU/A»B" 

"RAMX/D,AMX/RAMX,RBNX/0,BMX/RB*X,ALU/A+B*1" 

"ALU/A + B + PSL.CAHX/RAMX.BWX/KBFX, RBMX/0,RA«X/D" 

"ALU/A + B,AMX/RAMX f RAMX/D,BMX/0,*SC/READ.RLOG" 

"RA«X/D,A»X/RA>IX,K>"X/al,H>IX/KI<X, ALU/A-B" 

"RAMX/D,AMX/RAKX,KMX/»1,B»X/KI"X, ALU/A-B- 1" 

"RANX/D, AMX/RAMX.BWX/LB, ALU/A-B" 

"RAHX/D,AMX/RAMX , BMX/LB, ALU/A-B. RLOG" 

"RAMX/D,AHX/hA*X,BMX/LC, ALU/A-B" 

"RAHX/D.AAX/RAMX, BMX/LC, ALU/A-B-1 " 

"R A»X/D,AI<X/RA«X,RB«X/0,B«X/R8I"X, ALU/A-B" 

"RA"X/D,A«X/RA»X,RB»X/0,B"X/KBKX, ALU/A-B-1" 

"RAHX/D,A»X/RA*X.0XT,DT/»1,ALU/A" 

"RA«X/D,AMX/RAMX.0XT,DT/»1,KMX/*2,BMX/K»IX,ALU/A*S" 

"ALU/A+B.AMX/RAMX.0XT,DT/S1,RAPX/D, BMX/LC" 

"ALU/A + B,AMX/RAMX.OXT.DT/al,RAMX/D,BMX/RBMX,RB*X/0" 

"RAMX/D, AKX/RAMX.OXT, DT/*l,K»X/»2, BMX/KMX, ALU/A-B" 
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ALU-D.OXTU-0 

AI.U.D.OXTC) .ANO.K1) 

ALU-D.OXTU .ANDNOT.K [] 

ALU.D.OXTU.OR.Q 

ALU_D.AND.KU 

ALU-O. AND. MASK 

ALU_D.ANDNOT.KU 

ALU_D.ANDNOT.MASK 

ALU_D.ANDNOT.O 

ALU_D.OR.KU 

ALU_D.OR.LC 

ALU.D.OR.O 

ALU_D.OR.RCU 

ALU_D.ORNUT.KASK 

ALU.D.SXTU 

ALU-D.5XTU+K [1 

ALU_D.SXTU+G 

ALU.D.SXTU . ANDNOT.KI] 

ALU.D.SXTU .AND.KC) 

ALU.O.XOR.K[] 

ALU_D.XOR.LC 

ALU_D.XOR.Q 

ALU_D.XOR.HCI] 

ALU_D.XOR.RU 

ALU.DUKU 

ALU.DULB 

ALU.DULC 

ALU.OUO 

ALU.KU 

ALU_LA 

ALU.LA + K U 

ALU.LA + K O + l 

ALU.LA + K U. RLOG 

ALU.LA+LB 

ALU.LA+LC 

ALU.LA+LC+1 

ALU.LA+LC+P5L.C 

ALU.LA+Q 

ALU.LA-D 

ALU.LA-D-1 

ALU.LA-KU 

ALU_LA-K[]-1 

• I.U.LA-KC1 .RLOG 

ALU.LA-LC 

ALU.LA-0 

ALU.LA-0-1 

ALU_LA.AND.KU 

ALU-LA. AND. LC 

ALU_LA.ANDNOI.KU 

ALU-LA. ANDNOT.NASK 



"RAMX/D,AMX/RAMX.0XT,DT/81,RBMX/Q,BMX/RBKX,ALU/A-B" 

■ KAMX/D,AMX/RAMX. OXT.DT/91, KMX/92 , BMX/KMX, ALU/AND" 

"ALU/ANDN0T,AHX/RAMX.0XT,0T/91,RAHX/D,BHX/KHX,KMX/92" 

"RAMX/D,AHX/RAHX.0XT,DT/91,BMX/RBMX, ALU/OR" 

"RAMX/D,ANX/RAMX,KMX/91,BMX/KMX, ALU/AND" 

"KAMX/D,ANX/RAMX,BMX/MASK, ALU/AND" 

"RAMX/D,AMX/RANX,KMX/81,BMX/KMX,ALU/ANDN0T" 

"RAMX/D,AMX/RAHX,BMX/MASK,ALU/ANDNOT" 

"RAMX/D,AMX/RAMX,HBMX/0,BHX/RBHX,ALU/ANONOT" 

"R A MX/D,AMX/RAMX,KMX/91,BMX/KMX, ALU/OR" 

"RAMX/D,AMX/RAMX, BMX/LC, ALU/UR" 

" R AH X /D, AH X/RAMX,RBMX/G,BMX/RBMX, ALU/OR" 

" fi AMX/D, AMX/R AM X.SPO.R /LOAD. LC,SPO.RC/ 81, BMX/LC, ALU /OR" 

"RAMX/D,AMX/RAMX,BMX/HASK,ALU/ORMOT" 

"RAHX/D,AMX/RAMX.SXT,DT/9l, ALU/A" 

"RAMX/D,AMX/RAMX.SXT,DT/91,KMX/82,BMX/KMX,ALU/A + B" 

"RAMX/D,AMX/RAMX.SXT,DT/81,BNX/RBMX,ALU/A + B" 

"RAMX/D,AMX/RAMX.5XT,DT/91,ALU/ANDN0T,BHX/KMX,KMX/92" 

"RAMX/D,AMX/RAMX.SXT,DT/R1,KMX/82,BMX/KMX, ALU/AND" 

"RAHX/D, AMX/R AMX,KMX/91,P»X/KMX,ALU/X0R" 

"RAMX/D.AMX/RAMX, BMX/LC, ALU/XOH" 

"R AMX/D, AMX/R AMX,RBHX/0,BHX/RBMX,ALU/XOR" 

"RAMX/D, AMX/R AMX,SP0.R/L0AD.LC,SP0.RC/81, BMX/LC, ALU/XOR" 

"RAMX/D, AMX/R AMX,SP0.R/LOAD. LAB, SP0.RAB/81,BNX/LB, ALU/XOR" 

"RAMX/D, AMX/R AMX,KMX/82,BMX/KMX. ALU/81" 

"ALU/91 , AMX/R AM X, RAMX/D, BMX /LB" 

"RAMX/D, AM X/RAMX,BHX/LC, ALU/91" 

"RAMX/D,AMX/RARX,RBMX/0,BMX/RBMX, ALU/91" 

"KMX/8I,BMX/KMX,ALU/B" 

"AMX/LA, ALU/A" 

* AMX/LA, KMX/91.BMX/K MX, ALU/ A+B- 

"ALU/A+B+1, AMX/LA, RMX/KMX,KMX/81" 

" AMX/LA, KHX/91,BMX/KHX,ALU/A + B. RLOG" 

" AMX/LA, BMX/LB,ALU/A+B" 

"ALU /A+B, AMX/LA, B MX /LC" 

"ALU/A +B+1, AMX/LA, BMX/LC" 

"ALU/A +B+PSL.C, AMX/LA, BMX/LC" 

" ALU/A+B, AMX/LA, BKX/RBMX, RBHX/Q" 

"AMX/LA, RB MX /D,BMX/RBHX, ALU /A-B" 

"AMX/LA,RBMX/D,BMX/RBHX,ALU/A-B-1" 

"AMX/LA, KMX/91,BMX/KMX,ALU/A-B" 

" AMX/LA, KMX/91.BMX/KHX, ALU/ A-B- 1" 

" AMX/LA, KMX/91,BMX/KMX, ALU/ A-B. RLOG" 

"ALU/A-B, AMX/LA, BMX/LC" 

"ALU/ A-B, AMX/LA, BMX/RBMX ,RBMX/0" 

"ALU/A-B-1, AMX/LA, BMX/RBMX,RBMX/Q" 

" AMX/LA, KMX/81.BMX/KMX, ALU/ AND" 

"ALU/ AND, AMX/LA, BMX/LC" 

" AMX/LA, KMX/8 I, BMX/KHX, ALU/ANDNOT" 

"AMX/LA, BMX/MASK, A LU/ANDNOT" 
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ALU_LA.DR.KU 

ALIJ_LA.XCR.LC 

ALU-LAUD 

ALU.LAULB 

ALU.LAUQ 

ALU. LB 

ALU.LC 

ALU. NOT. D 

ALU.NOT.KU 

ALU.NOT.RCU 

ALU. PACK. FP 

ALU-PC 

ALU.O 

ALU.OCB) 

ALU.Q + KO 

ALU-O+KUtl 

ALU.04LB 

ALU.O+LB+1 

ALU.Ql-LC 

ALU_Q+LC»1 

ALU_Q»LC»PSL.C 

ALU-OtMASK 

ALU.O-D 

ALU.Q-D-1 

ALU.O-KU 

ALU-O-LB 

ALU.Q-LC 

ALU.O-MASK-1 

ALU.O.OXTU 

ALU.Q.OXTU+D 

ALU.O. OXTUtDtl 

ALU.Q. OXIUtKC] 

ALU.O.OXTU-D 

ALU.Q. OXTU-KU 

ALU.O.OXTI] .ANDNOT.K U 

ALU.Q. OXTU. OH. K t J 

ALU.O.OXTU. OR. D 

ALU.Q. AND. D 

ALU.Q. AND. KU 

ALU.Q. ANDNOT.KU 

ALU. Q.ANDNOT. MASK 

ALU.Q.ANDNOT.RU 

ALU.Q. OR. K [] 

ALU.Q. OR. LC 

ALU.O.ORNOT.KU 

ALU.O.SXTU 

ALU.0.SXTU-»KU 

ALU.Q. SXTU+LB 

ALU.Q. SXIU*LB»1 

ALU.Q.SXTU-tPC 



■ALU/OR, AMX/LA,BMX/KMX,KMX/»1" 

"AMX/LA,BMX/LC,ALU/X0R" 

"AMX/LA,RBHX/D,BMX/R8MX,ALU/R1" 

"»MX/L»,BMX/LB,ALU/»1" 

"AMX/LA,RBKX/0,BMX/RBMX, ALU/91" 

"BMX/LB.ALU/B" 

■BMX/LCALU/B" 

■ALU/NOT A, AMX/RAMX, RAMX/D" 

"BMX/KMX, KMX/91,ALU/ORN0T, AMX/RAMX. OXT, DT/LONG" 

"5P0.R/L0AD.LC,SP0.RC/91,BMX/LC, AMX/RAMX. 0XT,DT/LONG,ALU/CRNOT" 

"BMX/PACKED.FL.ALU/B" 

"B«X/PC,ALU/B" 

■R AMX/O, AMX/RAMX, ALU/A" 

■RBMX/Q,BMX/RBMX,ALU/B" 

"RAMX/O, AMX/RAMX, KMX/91,BMX/KMX,ALU/A+B" 

"ALU/A + B-fl, AMX/RAMX, R AMX/O, BMX/KMX,KMX/91" 

■RAMX/O, AMX/RAMX, BMX/LB, ALU/ A*B" 

"RAMX/O, AMX/RAMX, BMX/LB, ALU/ A»B»1" 

■RAMX/G, AMX/RAMX, BMX/LC.ALU/A+B" 

■ALU/A+B+1, AMX/RAMX, RAMX/O, BMX/LC" 

■ALU/A»B»PSL.C,AMX/RAMX,RAMX/0,BMX/LC" 

"ALU/A«B, AMX/RAMX, RAMX/O, BMX/M ASK" 

■RAMX/O, AMX/RAMX, RBMX/D,BMX/RBMX, ALU/A-B" 

"ALU/A-B-1, AMX/RAMX, RAMX/O, BMX/RBMX.RBMX/D" 

"RAMX/O, AMX/RAMX, KMX/91,BMX/KMX, ALU/A-B" 

•RANX/Q, AMX/RAMX, BMX/LB, ALU/A-B" 

"RAMX/O, AMX/RAMX, BMX/LC, ALU/A-B" 

"ALU/A-B-1, AMX/RAMX, RAMX/O, BMX/MASK" 

"RAMX/O, AMX/RAMX. OXT,DT/Ml, ALU/A" 

" ALU/ A*B,AMX/RAMX.0XT,DT/91,BNX/RBMX,RBMX/D, RAMX/Q" 

" ALU/At Btl, AMX/RAMX. OXT.DT/91, BMX/RBMX, RAMX/O, RBNX/D" 

"ALU/A»B, AMX/RAMX. OXT.DT/91, RAMX/Q, BMX/KMX.KMX/92" 

"ALU/A-B, RAMX/O, AMX/RAMX. OXT.DT/Ml, BMX/RBMX" 

"ALU/A-B, AMX/RAMX. OXT,DT/f>t, RAMX/O, BMX/KNX,KMX/»2" 

" ALU/ANDNOT, AMX/RAMX. OXT.DT/91, RAMX/O, BMX/KHX.KMX/92 " 

"ALU/OR, AMX/RAMX. 0XT,DT/IM,RAMX/Q,BMX/KMX,KMX/»2" 

" ALU/OR, AMX/RANX.0XT,DT/81, RAMX/Q, BMX/RBMX, RBMX/D" 

"AMX/RAMX, RAMX/O, BMX/RBMX, RBMX/D, ALU/ AND" 

"RANX/0,AMX/RAMX,KMX/91,BMX/K NX, ALU/AMD" 

"RAMX/Q, AMX/RAMX, KMX/91 .BMX/KMX , ALU/ANDNOT" 

"RAMX/O, AMX/RAMX, BMX/MASK, ALU/ANDNOT" 

"ALU/ANDNOT,AMX/RAMX, RAMX/Q, BMX/LB, SPO. R/LOAD, LAB, SPO.RAB/91" 

"RAMX/O, ANX/RAMX.KMX/B1, BMX/KMX, ALU/OR" 

■R AMX/O, AMX/RAMX, BMX/LC, ALU/OR ■ 

•ALU /OPNOT, AMX/RAMX, RAMX/O, BMX/KMX, KNX/R1" 

"ALU/A,AMX/RAMX.SXT,DT/01,RAMX/Q" 

■RAMX/O, AMX/RAMX.SXT, DT/91 , KMX/M2 , BMX/K»X, ALU/A+B" 

"RAHX/Q,AMX/RAMX.SXT,DT/(I1,BHX/IB,ALU/A»B" 

"RAMX/Q, AMX/RAMX. 5XT,DT/I>1, BMX/LB, ALU/ A»B*1" 

■RAMX/Q, AMX/RA«X.SXT,DT/91,BMX/PC,ALU/A*B" 
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ALU. 
ALU. 
ALU 
ALU 
ALU. 
ALU. 
ALU. 
ALU. 
ALU. 
ALU, 
ALU. 
ALU. 
ALU. 
ALU. 
ALU. 
ALU. 
ALU. 
ALU. 
ALU. 
ALU. 
ALU. 



Q.SXTC1.ANDN0T.KU 
-Q.XOR.D 
.O.IOR.KU 
.O.XOR.LC 
.O.XOR.RCC] 
.ODD 
.RCDST) 

.RISO.ANDNOT.KU 
.R(£P1)+K t J .RLOG 
.RC(SC) 
.RCU 
.RLOG 
.R[] 

.RIJ-KC] 
.RH.AND.KU 
.RU.AND.LC 
RCl.ANDNOT.Kt] 
.RU .ANDN0T.MA5K 
RII.OR.KM 
RCJ .ORNOT.Kt] 
R[] .XOR.KU 



CACHE. P_DI] 

CACHEU.D 

CACHE.D(QUAD) 

CACHE. D. INST. DEP 

CACHE.DU 

CACHE.DCJ.Lk 

CACHE.DC] .NOCHK 

D£Q_D+Q 

DSRCU-PC 

DfcVA.ALU 

D&VA.D+LC 

DfcVA.D+O 

O&VA.O-KC] 

DS.VA.LA 

DtVA.LS 

DSVA.Q 

D&VA.O+LB.PC 

Dt) .CACHE 

D[)_CACHE.IBCHK 

DH-CACHE.LK 

DO-CACHE. NOCHK 

DU.CACHE.P 

D[]_CACHE.taCHK 



" ALU/ A»DNOT,AMX/RAMX.SXT,RAMX/0, BMX/KMX, K 
"RAMX/0,AMX/RAMX,BHX/RBHX,RBMX/D,ALU/XOR" 
"RAMX/Q,AMX/RAMX,KMX/«1, BMX/KMX, ALU/XOR" 
"RAMX/Q,AMX/kAMX,BMX/LC,ALU/XOR" 
"RAMX/O.AMX/RAMX, SPO. R/LOAD. LC, SPO. RC/S1 
"RAMX/O, AMX/RAMX,RBMX/D,BMX/RBMX, ALU/SI ■ 
"SPO. AC/LOAD. LAB, SPO. ACN1 1/DST.DST, AMX/LA 
"SPO. AC/LOAD. LAB. SPO. ACN/SC, AMX/LA, KMX/f>l 
"SPO. AC/LOAD. LAB, SPO. ACN/SP1 .SP1 , AMX/LA, K 
"SPO/LOAD.LC.SC,BMX/LC,ALU/B" 
"SPO. R/LOAD. LC, SPO. RC/S1.BMX/LC, ALU/B" 
"BMX/0,ALU/B,MSC/READ.RLOG" 
"SPD. R/LOAD. LAB, SPO. RAB/M, AMX/LA, ALU/ A" 
"SPO. R/LOAD. LAB, SPO. RAB/81, AMX/LA, KMX/S2, 
"SPO.R/LOAD.LAB,SPO.RAB/«l,AMX/LA,KMX/»2, 
"SPO. R/LOAD. LAB, SPO. RAB/»1 , AMX/LA, BMX/LC 
"SPO. R/LOAD. LAB, SPO. RAB/S1 , AMX/LA ,KMX/»2 , 
"SPO. R/LOAD. LAB, SPO. RAB/H , AMX/LA, BMX/MAS 
"SPO. R/LOAD. LAB, SPO. RAB/91, AMX/LA, KHX/»2 
"ALU/ORNOT, AMX/LA, BMX/KMX, SPO. R/LOAD. LAB 
"SPO. R/LOAD. LAB, SPO. RAB/*1, AMX/LA, KMX/M2 



MX/«2,DI/»1- 



BMX/LCALU/XOR" 

, ALU/A" 

, BMX/KMX, ALU/ANDNOT" 

HX/M, BMX/KMX, ALU/»*B. RLOG" 



BMX/KMX,ALU/A-B" 

BMX/KMX, ALU/AMD" 

ALU/AND" 

BMX/KMX, ALU/ANDNOT" 

. ALU/ANDNOT" 
BMX/KMX, ALU/OR" 
SPO.RAB/ei,KHX/»2" 
BMX/KMX, ALU/XOR" 



" VAK/NOP, MCT/»RITE.P,DT/S 1, DK/NOP" 

"VAK/KOP,MCT/NRITE.V.*CHK,MSC/lil, DK/NOP" 

""CT/EXTBRITE. P.LONG, VAK/NOP, DK/NOP" 

" VAK/NOP, MCT/BRITE.V.»CHK,DT/INST.UEP, DK/NOP" 

" VAK/NOP, MCT/ WRITE. V.MCHK.DT/S1, DK/NOP" 

" VAK/NOP. MCT/LOCK»RITE.V.XCHK,DT/»l, DK/NOP" 

" VAK/NOP, MCT/WRITE.V. NOCHK, DT/R1, DK/NOP" 

i!!!;"'^ *" X '' R *" )( ' BB " X/0 ' B "*'>>B"X.ALU/A»B,SHF/ALU, DK/SHF, OK/SHF" 
"BNX/PC,ALU/B,SHF/ ALU, DK/SHF, SPO. R/HR I TE.RC, SPO. RC/B1" 
■VAK/L0AD,SHF/ALU,DK/5HF" 

"R»"X/D,AMX/RAMX,BMX/LC,ALU/A*B,VAK/LOAD,SHF/ALU, DK/SHF" 
"D_D+0,VAK/LOAD" 

"RAMX/D,AMX/RAMX,KMX/«1, BMX/KMX, ALU/A-B, VAK/LOAD,SHF/ALU. DK/SHF" 

•AMX/LA, ALU/A, VAK/LOAD,SHF/ALU,DK/SHF" DK/SHF 

"BMX/LB, ALU/B,VAK/LOAD,SHF/ ALU, DK/SHF" 

"RAMX/0,AHX/RAMX,»LU/A,VAK/LOAD,DK/0" 

■RAMX/O.AMX/RAMX,BMX/PC. OR. LB, ALU/A+B, VAK/LOAD,SHF/ALU , DK/SHF" 

" VAK/NOP, MCT/READ.V.RCHK, DT/R1, DK/NOP" 

" VAK/NOP, MCT/RE AD. V. I BCHK.DT/S1, DK/NOP" 

" VAK/NOP, MCT/LOCKR£AD.V.»CHK,DT/«l, DK/NOP" 

" VAK/NOP, MCI/READ. V. NOCHK ,DT/B1 , DK/NOP " 

" VAK/NOP, MCT/READ.P,OT/«l, DK/NOP" 

" VAK/NOP, MCI/READ. V.HCHK,DT/«1, DK/NOP" 
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D-0 

D-0+KC1+1 

D-O+LC+l 

D_0-D 

D-O-KU 

D-0-0 

D. 0-0-1 

D.ACOLtSYNC 

D-ALU 

D-ALU(FFAC) 

D-ALU. LEFT 

D-ALU. LEFT2 

D-ALU. LEFT3 

D-ALU. RIGHT 

D-ALU. MGHT2 

D-BLANK 

D_CACHF.1NST.DEP 

0_CACHt..LK [] 

D.CACHE. WCHKU 

D-CACHF. U 

D-DCFRAC) 

U.O+M] 

D.D+MJ + 1 

D-D+LB 

D_D+LC 

D-D+LC+PSL.C 

D-D + Q 

D-D+Q+l 

D-D-KIJ 

D-D-LC 

D-D-Q 

D_0-0-l 

D-D.OXTU 

0_D.OXTt)+Kll 

D-D.OXTU+0 

D_D.OXTl]+Q+l 

D-D.OXTU .AhDNQT.KU 

D-D.OXTU .OR.O 

D-D.OXTU .XOR.G 

D-D.OXTU .XOR.RCU 

D-D.AND.K U 

D-D. AND. KU .LEFT2 

D-D. AND. R[] -RIGHT 

D_D, AND.LC 

D-D. AND. MASK 

D-D. AND. Q 

D-D.AND.RCU 

D_D. ANDNOT.H [1 
D-D.AKDNOT.LC 
D-D. ANDNOT.PS»iZ 
D-D.ANDNOT.O 



" DK /CLR * 

■ A»X/RAMX.0XT,DT/LONG,KMX/«l,BMX/KMX,ALU/A»Btl, SHF/ALU. OK/SHF 

"AKX/BAMX.OXT.017LONG,6MX/LC,ALU/A«B*1,5HF/ALU,DK/SHF" 

•AMX/RAMX. OXT,OT/LO«G,RBMX/D,BMX/RBMX,ALU/A-B,SHF/ALU,DK/SHF 

■AMX/RAMX.0XT,DT/LONG,KMX/91,BMX/KMX, ALU/ A-B, SHF/ALU, DK/SHF 

"AMX/RAKX.OXT,DT/LONG,RRMX/0,B»X/RB«X,ALU/A-B, SHF/ALU, DK/SHF 

"ALU_0-0-l, D-ALU" 
"DK/ACCEL,ACF/SJNC" 
"SHF/ALU, DK/SHF" 
•SHF/ALU, DK/SHF. FL" 
"SHF/LEFT, DK/SHF" 
"SHF/ALU. DT.DT/LONG, DK/SHF" 
"SHF/LEFT3, DK/SHF" 
"SHF/RIGHT, DK/SHF" 
"SHF/RIGH12, DK/SHF" 

"VAK/N0P,HCT/HEAD.V.l»CHK,DT/I»ST.DtP,DK/NOP" 
"VAK/MOP.MCT/L0CKHEAD.V.HCHK,MSC/el,DK/NOP> 
•VAK/NOP.MCT/READ.V.HCHK.MSC/SI.DK/KOP- 
■VAK/N0P,MCT/BEAD.V.RCHK,MSC/R1,DK/NC]P" 
"RAMX/D,A»X/RAMX, ALU/ A, SHF/ALU, DK/SHF. FL" 
"BAMX/D, AMX/BAMX,KMX/91,BMX/KHX, ALU/ AtB, SHF/ALU, DK/SHF ■ 
"RAMX/D, AMX/RAMX, KMX/ei,BMX/K»X,ALU/A»B+l, SHF/ALU, DK/SHF 
•RAMX/D, AHX/RAMX.BMX /LB, ALU/ A»B, SHF/ALU, DK/SHF" 
"RAMX/D, AMX/HAMX,B»X/LC,ALU/A«B, SHF/ALU, DK/SHF" 
"RAMX/D, AMX/RAMX, BMX/LCALU/A-tR + PSL.C, SHF/ALU, DK/SHF 
•RAMX/D, AMX/BAMX,BBMX/Q,BHX/RPMX,ALU/AtB. SHF/ALU, OK/SHF 
"RAMX/D, AHX/RAMX,RBMX/0,BI«X/R6HX.ALU/A->Btl, SHF/ALU, DH/SHF 
■ RAHX/D,AMX/RAMX,K»X/el,BMX/K MX. ALU/ A-B, SHF/ALU, DK/SHF 
"RAMX/D, AMX/RAMX, BMX/LCALU/A-B, SHF/ALU, DK/SHF" 
■RAMX/D, AMX/RAMX, RBMX/0,BMX/RBMX,ALU/A-B, SHF/ALU, DK/SHF 
■RAHX/D, AMX/RAMX, RBMX/0,BMX/RBMX,ALU/A-B-1, SHF/ALU, DK/SHr 

■wam*/n amx/ramx oxt.dt/.l , alu/a, shf/alu, dk/shf 
4;"x/S:akx7bam:o":dt/bi:k..x/ 9 2,bhx/k«x.«i-u/a*b, S hf/al U ,dk/shf" 

• ALU/ AtB, AMX/RAMX. OXT,DT/ei,BMX/BB«X,BBHX/0, D-ALU 
«B»MY/n AMX/RAMX 0XT.DT/B1 .BMX/BBMX, ALU/A+B+1 ,D-ALU 

ss 

•RAMX/D AMX/RAMX, KMX/»1,BMX/KMX, ALU/AND, SHF/ALU, DK/SHF" 

■RAM/S AMX/KAMX KMX/91 BMX/KMX ALU/AND, SHF/ALU. UT, OT/LOHG, DK/SHF" 

.baHx/d.aJx/ramxIkbx/ri.bmx/kmx, alu/and, shf/right, dk/shf" 

•RAMX/D, AMX/RAMX, BMX/LC, ALU/AND, 5HF/ALU, DK/SHF 
" RAMX/D. AM X/RAMX.BMX /MASK. ALU/ AND. SHF/ ALU, DK/SHF 
"RAMX/D AMX/BAMX.BRMX/O, BMX/RBMX, ALU/AND, SHF/ALU, DK/SHF" 

^^x/SIa^amxs^.b/load.lc.spd.rc/m.bmx/lc.alu/abd.shf/alu.dk/shf. 

■RAMX/D, AMX/RAMX, KMX/91 ,BMX/KHX , ALU/ANDNDT, SHF/ALU. OK/SHF" 

"RAMX/D, AMX/BAHX, BMX/LC, ALU/ANDNOT, SHF/ALU, DK/SHF" 

"DK/SHF, ALU/ANDNOT, AMX/RAMX, RANX/D,BIIX/KMX,KMX/, 4, SHF/ALU 
"RAMX/D, AMX/RAMX, BBMX/O, BMX/BBMX, ALU/ANDNOT, SHF/ALU, DK/SHF 
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0_D.ANDN0T.RCU 

D-D. LEFT 

D-D.LEFT2 

D.D. OR. ASCII 

D_D.Ok.KM 

D.D.OR.PSUC 

D_D.OR.PSMV 

D-D. OR. D 

D_D.OR.RCU 

D-D.OR.RCJ 

D-D. ORNOT. MASK 

D-D. RIGHT 

O-D.RIGHTCBJ 

D-D.RIGHT2 

O.D.SBAP 

D-D.SXTU 

D-D. SXTU. RIGHT 

D-D.XOR.KI] 

D-D.XOR.LC 

D.D.XOR.O 

D-DAL.NORM 

D.DAL. SC 

O-DDKtJ 

D-D U MASK 

D.D t ] 

D-INT.SUM 

D.KC) 

D_K[]. RIGHT 

D-KU.RIGHT2 

D-LA 

D-LA(FRAC) 

D-LAtD+PSL.C 

D.LA-D 

D.LA-KU 

D-LA. AND. Kt) 

D-LA. RIGHT 

D.LB 

D-LB.PC 

D-LC 

D-LC(FRAC) 

D.NOT.D 

D-NOT.KU 

D-NOT.MASK 

D-NOT.O 

D-NOT.RM 

D.PACK.FP 

D_PACK.rP.LEFI 

D_PC 

D-PC.LEFT 

D.O 



"RABX/D,A«X/RAMX,SP0.R/L0AD.LC,SP0.RC/S1,BMX/LC, ALU/ ANDNOT, SHF/ALU, DK/SHF' 

"DK/LEFT" 

"DK/LEFT2" 

"D-D. OR. K(. 30] " 

"RAMX/D,AMX/RAMX,KBX/el,BMX/KHX, ALU/OR, SHF/ALU , DK/SHF" 

"DK/SHF, ALU/OR, AHX/RAMX , RAMX/D ,BMX/KMX,KMX/. 1 , SHF/ALU" 

"DK/SHF, ALU/OR, AMX/RAMX , RAMX/D ,BMX/KMX,KMX/. 2, SHF/ALU" 

"RAMX/D, AMX/RAMX,R9MX/0,BMX/RBMX, ALU/OR, SHF/ALU, DK/SHF" 

" RAMX/D, AMX/RAMX,SPO.R/LOAD.LC,SPO.RC/» I, BMX/LC, ALU/OR, SHF/ALU, DK/SHF" 

" ALU/ R, AMX /R A MX, RAMX/D, B MX/LB, SPO.R /LOAD. LAB,SP0.RAB/B1 , DK/SHF" 

"RAMX/D, AMX/ RAMX , BMX/MASK, ALU/OR NOT , SHF/ALU, DK/SHF" 

"DK/RIGHT" 

"RBMX/D,BMX/RBMX, ALU/B, SHF/RIGHT, DK/SHF" 

"DK/RIGHT2" 

"DK/BYTE.SNAP" 

•RAMX/D, AHX/RAMX. SXT,DT/R1, ALU/A, SHF/ALU, DK/SHF" 

"RAMX/D,AMX/RAKX.SXT,DT/»1, ALU/A, SHF/RIGHT, DK/SHF" 

"RAMX/D, AMX/RAMX,KMX/» I, BMX/KMX,ALU/XOR, SHF/ALU, DK/SHF" 

"RAMX/D,AMX/RAMX,BMX/LC,ALU/XOR, SHF/ALU, DK/SHF" 

*RAMX/D,AMX/RAMX,RBMX/0,BMX/RBMX,ALU/XOR, SHF/ALU, DK/SHF" 

"DK/DAL.SV" 

"DK/DAL.SC" 

"RAMX/D, AMX/R AMX, KMX/e2,BHX/KMX, ALU/91, SHF/ALU, DK/SHF" 

"RAMX/D, AKX/R AMX, BMX/MASK, ALU/B 1,5HF/ALU,0K/SHF" 

" R AM X/D,AMX/RAMX,RBMX/0,BMX/RBKX, ALU/SI, SHF/ALU, DK/SHF" 

•MCT/READ.INT.SUM,DK/NOP" 

"KMX/«1,BMX/KNX, ALU/B, SHF/ALU, DK/SHF" 

" K MX/? 1, BMX/K MX, ALU /B, SHF/RIGHT, DK/SHF" 

"KMX/»l,BMX/KMX, ALU/B, SHF/RIGHT2, DK/SHF" 

•AMX/LA, ALU/A, SHF/ALU, DK/SHF" 

"AMX/LA, ALU/A, SHF/ALU, DK/SHF. FL" 

" AMX/LA, RBMX/D,BMX/RBMX,ALU/A*B-tPSL.C, SHF/ALU, DK/SHF" 

"DK/SHF, ALU/A-B, AMX/LA, B»X/RBMX,RBMX/D, SHF/ALU" 

■ AHX/LA, K«X/»1,BMX/KMX,ALU/A-B, SHF/ALU, DK/SHF" 

" AMX/LA, KNX/» I, BNX/KMX, ALU/AND, SHF/ALU, DK/SHF" 

"AMX/LA, ALU/A, SHF/RIGHT, DK/SHF" 

"BMX/LB,ALU/B, SHF/ALU, DK/SHF" 

"BMX/PC. OR. LB, ALU/B, SHF/ALU, DK/SHF" 

"BMX/LCALU/B, SHF/ALU, DK/SHF" 

"BMX/LC, ALU/B, SHF/ALU, DK/SHF. FL" 

"RAMX/D, AMX/RAMX.ALU/NOTA, SHF/ALU, DK/SHF" 

"KMX/B1, BNX/KMX, AMX/RAMX.0XT,DT/LONG,ALU/ORMOT, SHF/ALU, DK/SHF" 

"BMX/MASK, AMX/RAMX.0XT,DT/LONG,ALU/ORN0T, SHF/ALU, DK/SHF" 

"RAMX/0,AMX/RAMX,ALU/NOTA, SHF/ALU, DK/SHF" 

"LA-RA [111, AMX/LA, ALU/NOTA, D-ALU" 

■BMX/PACKED.FL, ALU/B, SHF/ALU, DK/SHF" 

"BMX/PACKED.FL, ALU /B,SHF/LEFT, DK/SHF" 

"BMX/PC, ALU/B, SHF/ALU, OK/SHF" 

■BMX/PC, ALU/B, SHF/LEFT, DK/SHF" 

"DK/O" 
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O-QtKU 

D.OtLB 

D_0»PC 

D.O-D 

D.O-D-1 

D_0-KI] 

D_0-KIJ-1 

o.a-pcsv 

D.O.OXTl) 

D_0.AND.Kt) 

0,0. AND. LC 

D_Q. AND. MASK 

D_0.AND.RCt] 

D.Q.ANDNOT.D 

D_Q.ANDNOT.K[] 

D_0.ANDNOT.MASK 

D_0.ANDNOT.PSHC 

D_O.ANDNOT.PS»N 

D_Q.ANDN0T.PSH2 

D.O.LEFT 

D_0.OR.Kt] 

D_0.OR.PSKC 

D_Q.0R.RCt] 

D.O.ORNOT.MASK 

D_0. RIGHT 

D_0. RIGHTS 

D.O.SXTt) 

D_Q.XOR.RC[] 

D.OtJD 

D.QtlKl] 

D-OtJMASK 

D.RtPRN-fl) 

D.R(SC) 

D.RtSPltl) 

D.RC(SC) 

D.RCt] 

D.RLOG 

D-RLOG. RIGHT 

D_R[] 

D_P.I]CFRAC) 

D_Rll.AND.Kt] 

D_RD.OB.Kt] 

D_RCl.ORNOT.Kt) 

EALU.DCEXP) 
EALU.FE 
EALU-Kt] 
EALU.RM IEXP1 



"RAMX/Q, AMX/RAMX, ALU/A, SHF/ALU , DK/SHF. FL" 

"RAMX/O, AMX/RAMX,RBMX/D,BMX/RBMX,ALU/A + B, SHF/ ALU, DK/SHF" 

■ RAMX/O, AHX/RAMX,KMX/9t,BMX/KMX,ALU/A+B, SHF/ ALU, DK/SHF* 

■ RAMX/O, AMX/RAMX,BHX/LB,ALU/A*B, SHF/ALU, DK/SHF" 

"RAMX/Q, AMX/RAMX, BMX/PCALU/A + B, SHF/ALU, DK/SHF" 

"RAMX/O, AMX/RAMX, RBMX/D,BMX/RBMX,ALU/A-B, SHF/ALU, DK/SHF" 

"RAMX/O, AMX/RAMX, RBMX/D,BMX/RBMX,ALU/A-8-l, SHF/ALU, DK/SHF" 

" R AMX /Q, AMX/P AN X,KMX/»l,BMX/KMX,Al,U/A-B,SHt/ ALU, DK/SHF" 

" RAMX/O, AHX/R AMX, KMX/»1,BMX/KMX, ALU/ A-B-l, SHF/ALU, DK/SHF" 

"RAMX/O, AHX/R AMX, BMX/0,MSC/READ.RLOG,ALU/A-B, SHF/ALU, DK/SHF" 

"RAMX/O, AMX/P AMX. 0XT,DT/P1, ALU/ A, SHF/ALU, DK/SHF" 

"RAMX/0,ANX/RAMX,KMX/31,BMX/KMX,ALU/AND,SHF/ALU,DK/5HF" 

"RAMX/O, AMX/RAMX, HHX/LC, ALU/AND, SHF/ALU, DK/SHF" 

"RAMX/O, AMX/PAMX,BMX/MASK, ALU/AND, SHF/ALU, DK/SHF" 

" R AMX /O, AMX /K AMX, SPO. R /LOAD, LC ,SPO . RC/P1 , BMX/LC, ALU/ AND, SHF/ALU , DK/SHF" 

"RAMX/O, AMX/RAMX, BBMX/D,BMX/PBMX, ALU/ ANDNOT, SHF/ALU, DK/SHF" 

"RAMX/Q, AMX/RAMX, KMX/ei,BMX/KMX, ALU/ANDNOT, SHF/ ALU, DK/SHF" 

"RAMX/Q, AMX/RAMX, BMX/M ASK, ALU/ ANDNOT, SHF/ALU, DK/SHF" 

" DK /SH F, ALU/ ANDNOT. AMX / R AMX, R AMX /0,BHX/K MX, KMX/.l, SHF/ ALU" 

"DK/ShF,ALU/ANDNOT,AMX/RAMX,kANX/0,BMX/KMX,KMX/.B,SHF/ALU" 

"DK/SHF, ALU/ ANDNOT, AMX/RAMX, RAMX/O, BMX/KMX.KMX/. 4, SHF/ ALU" 

"RAMX/Q, AMX/RAMX, ALU/A, SHF/LEFT, DK/SHF" 

"RAMX/O, AMX/RAMX, KMX/P1,BMX/KMX, ALU/OR, SHF/ ALU, DK/SHF" 

" DK/SHF, ALU/OR, AMX/RAMX , RAMX/O, BMX/KMX ,KMX/ .1 , SHF/ALU " 

"KAMX/O, AMX/RAMX, SPO. R/LOAO.LC, SPO. RC/P1,BMX/LC, ALU/OR, SHF/ALU, DK/SHF" 

"RAMX/O, AMX/RAMX, BMX/MASK , ALU/ORNOT,SHF/ ALU, DK/SHF" 

"RAMX/O, AMX/RAMX, ALU/A, SHF/R1GHT.DK/5HF" 

"RAMX/O, AMX/RAMX, ALU/A, SHF/RIGHT2, DK/SHF" 

"RAMX/O, AMX/RAMX. SXT,DT/P1, ALU/A, SHF/ALU, DK/SHF" 

"RAMX/O, AMX/RAMX, SPO.R/LOAD.LC ,SP0.RC/»1 ,BHX/LC, ALU/XOR.SHF/ ALU, DK/SHF" 

"RAMX/O, AMX/RAMX, RBMX/D , BMX/RBMX , ALU/B1 , SHF/ALU, DK/SHF" 

" ALU/ * 1, SHF/ ALU, D K/SHF, BMX/ K MX, K MX/ P 2, AMX/RAMX, RAMX/O" 

"RAMX/O, AMX/RAMX, BMX/MASK, ALU/PI .SHF/ALU, DK/SHF" 

"SPO. AC/LOAD. LAB, SPO.ACN/PHNtl , AMX/LA, ALU/A, SHF/ALU, DK/SHF" 

"SPO. AC/LOAD. LAB, SPO.ACN/SC , AMX/L A, ALU/ A, SHF/ALU, DK/SHF" 

"SPO. AC/LOAD. LAB, SPO. ACN/SPltl, AMX/LA, ALU/A, SHF/ALU, DK/SHF" 

"SPO/LOAD.LC.SC,BMX/LC,ALU/B, SHF/ ALU, DK/SHF" 

"SPO. R/LOAD.LC, SPO. RC/P1 , BHX/LC, ALU/B, SHF/ ALU, DK/SHF" 

"BMX/O, MSC/RE AD. RLOCALU/B, SHF/ALU, DK/SHF" 

"BMX/0,MSC/READ.RLOG,ALU/B,SHF/RIGHT,DK/SHF" 

"SPO. R/LOAD. LAB, SPO. RAB/P1, AMX/LA, ALU/ A, SHF/ALU, OK/SHF" 

"5PO.R/L0AD. LAB, SPO. RAB/81, AMX/LA, ALU/A, SHF/ ALU, DK/SHF. FL" 

"SPO. B/LOAD. LAB, SPO. RAB/81, AMX/LA, KNX/P2, BMX/KMX, ALU/AND, SHF/ ALU, DK/SHF" 

"SPO. R/LOAD. LAB, SPO. RAB/P1, AMX/LA, KMX/P2 , BMX/KMX, ALU/OR, SHF/ALU, DK/SHF" 

■LA8_RlMl] , AMX/LA, BMX/K MX, KM X / P2 , ALU/OR NOT, D_ALU" 

"RANX/D,ANX/RAMX,EBMX/AMX.EXP,EALU/B" 

■EBHX/FE,EALU/B" 

"KMX/P1,EBMX/KMX,EALU/B" 

"SPO. H/LOAD. LAB, SPO. RAB/P1, AMX/LA, EBHX/ AMX. EXP, EALU/B" 
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EALU.SC 

EALU.SOFE 

£ALU_SC»K[] 

EALU.SC-FE 

EALU.SC-KU 

EALU.SC. ANDNOT.KCJ 

EALU-STATE 

FE-SC.KC] 

FE.O(A) 

FE.DCEXP) 

FE_EAI.1I 

FE_K[] 

FE.LA(EXP) 

FE.NABSCSC-FE) 

FE.NABStSC-LACEXP) } 

FE.O(EXP) 

FE.RM(EXP) 

FE.SC 

FE-SC-M 

FE_SC*FE 

FE.SC4KC] 

FE.SCtLA(EXP) 

FE.SC-TE 

FE.SC-KU 

FE.SC-LA(EXP) 

FE.SC-SHF.VAL 

FE.SC. ANDNOT.FE 

FE.SC. ANDNOT.KU 

FE.SC. OR. K[J 

FE-SHF.VAL 

FE.SIAIE 



"EALU/A" 

■EBMX/FE,EALU/A*B" 

"KHX/el,EBNX/KNX,EALU/A»B" 

"EBNX/FE.EALU/A-B" 

"KNX/ei,£BMX/KHX,EALU/A-B" 

"KMX/ei,EBMX/KMX,EALU/ANDNOT" 

"EALU/A, NSC/LOAD. ST ATE" 

"KMX/B1,EBNX/KHX, EALU/B, FEK/LOAD, SMX/EALU.SCK/LOAD" 

"AHX/RANX.OXT,DT/LONG, EBNX/ ANX. EXP, EALU/B, FEK/LOAD" 

"RAHX/D,AHX/RANX,EBNX/A»X. EXP, EALU/B, FEK/LOAD' 

"FEK/LOAD" 

"KNX/el,EBHX/KNX, EALU/B, FEK/LOAD" 

"AMX/LA,EBNX/ANX. EXP, EALU/B, FEK/LOAD" 

" E ALU/ NABS.A-B.EBNX/FE, FEK/LOAD" 

"AMX/LA.EBMX/AHX. EXP ,EALU/NABS.A-B, FEK/LOAD" 

"RAMX/.,AHX/RANX,EU NX/ AN X.EXP, EALU/B .FEK/LOAD" 

•SPO.R/LOAD. LAB, SPO.RAB/el , AKX/LA,EBMX/AHX. EXP, EALU/B, FEK/LOAD" 

"EALU/A, FEK/LOAD" 

"EALU/A*! , FEK/LOAD" 

" EBNX /FE, E ALU/ A + B, FEK/LOAD" 

"KMX/»1,EBNX/KNX,EALU/A*B, FEK/LOAD" 

* AMX/L A, EBNX/ ANX. EXP, E ALU/ A + B, FEK/LOAD" 

•EBHX/FE.EALU/A-B, FEK/LOAD" 

"KNX/B1,EBNX/KNX,EALU/A-B, FEK/LOAD" 

•AHX/LA,EBHX/AHX. EXP, EALU/A-B, FEK/LOAD" 

" EBNX /5HP.VAL,E A LU/A-B, FEK/LOAD ■ 

"EBNX/FE,EALU/AhDNOT, FEK/LOAD" 

" KNX /» 1, EBNX/KNX, E ALU/ A NDNOT, FEK/LOAD" 

"EALU/OR,EBMX/KHX,KNX/Rl, FEK/LOAD" 

"EBHX/SHF.VAL, EALU/B, FEK/LOAD" 

" NSC /LOAD. STATE, EALU/A, FEK/LOAD ■ 
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IDCSCJ.D 
IDIJ-D 

ID-DSNO.SYNC 
IO.D.SIHC 

K[] 



"CID/KRITE.SC" 

"CID/»RITE.KKX,ID.ADDR/»1" 

"CID/»RITE.KHX, ADS/I BA.KNX/SP1. CON" 

"CID/MRXTE.KNX,ADS/IBA,KNX/SPl.CON,ACF/SYNC N 

"KHX/ei" 



LAB.RIDSTJ 

LAB.R(PRN) 

LAB.R(PRNtl) 

LAB.RCSC) 

LAB-R(SPl) 

LAB.R(SP1<»1) 

LAB.Rl-RCU.O 

LAB_RHRC[]_0 + LC*1 

LAB.R1.RCO.0-0 

LAB.RURCU.ALU 



"SPO. AC/LOAD. LAB, SPO.ACN1 1/DST.DST* 

"SPO. AC/LOAD. LAB, SPO. AC N/PRN" 

"SPO. AC/LOAD. LAB, SPO. ACN/PRNtl" 

"SPO. AC/LOAD. LAB, SPO. ACN/SC" 

"SPO. AC/LOAD. LAB, SPO. ACd/SPl .SP1 " 

"SPO.AC/LOAD.LAB.SPO.ACN/SPltl" 

"ALU. 0(A) ,LAB_RlfcRCCRl]_ALU" 

"ALU/ A*B-U,AKX/RAMX.OXT,DT/LONG,BNX/LC, SPO.R/LOAD. LABI. HRITE.RC, SPO. RC/>1,5HF/ ALU" 

"SPU.R/LOAD. LABI. "RITE. RC, SPO. RC/«1 , ALU/A-B, AHX/RAHX.OXI ,DT/LONS,BNX/RBNX,RBNI/D,SHF/ALU" 

"SPO.R/LOAD. LABI. KRITE.RC, SPO. RC/81 .SHF/ALU" 



en 



LAB.RURCU.ALU.RIGHT2 "SPU. R/LOAD. LABI . URITE .RC, SPO. RC/91 ,SHF/RIGHT2" CO 

LAB_RURC[)_D»LC " ALU_D*LC,LAB_RURC [911.ALU" -< 

LAB-RltRCU.D.OXTU-fKU "ALU.D .0XTI82] *K [931 ,LAB_R1(.RC [81 1-ALU" CO 

LAB_R11RC[)_0-Kt) "ALU-O-K [821 ,LAB-R1SRC [81 l.ALU" H 

LAB.RU "SPO.R/LOAD.LAB,SP0.RA8/el" (Tl 

LA.R(DST)ILB.RCSRC) "SPO. AC/LOAD. LAB, SPO. ACN1 1/DST. SRC" 

LA_R(SP2)tLB_RCSPl) "SPO. AC/LOAD. LAB, SPO. ACN/SP2 .SP1" S 

LA.RAI] "SPO. AC/LOAD. LA, SPO. RAB/R1" — 

LC.RC(SC) "5P0/L0AD.LC.SC" « 

LC.RCI) "SPO.K/LOAD.LCSPO.RC/81" JO 

LC_RCUSRl-<LAtLB).LEFT "AMX/LA ,BMX/LB, ALU/ A*B,SHF/LEFT, SPO. R/LOAD.LC. KRITE.RAB1 ,SPO. RC/81 " Q 

LC_RClURl-(LA*LB-fPSL.C).LEFT "AMX/LA ,BMX/LB , ALU/AtB+PSL.C .SHF/LEFT, SPO. R/LOAD.LC. «RITE.RAB1 , SPO.RC/H " (-} 

LC.RC[URl_(LA-tLB.RLOC).LEFT " AMX/LA , 8MX/LB , ALU/ A»B.RLOG, SHF/LEFT, SPO. R/LOAD.LC. DRUE. RAB1 , SPO. RC/»1 " Q 

r — >r'M>i * i . _i n i t e-c-. H . u V ,1 K OUV/TB ■ r II > K _Q CUt/ITCT «DH Dymin LF* USITF .DIRI . APH. t^/lt ' ~1 



LC.RCI UR1_( LA-LB). LEFT " AMX/LA ,BMX/LB , ALU/ A-B,SHF/LEFI, SPO. R/LO AD. LC.HRITE.RAB1 , SPO. RC/81 " 



D 



LC.RC [ J SRl.t LA-LB. RLOG). LEFT "AMX/LA , BMX/LB , ALU/ A-B.RLOG, SHF/LEFT, SPO. R/LOAD.LC. HRITE.RAB1 , SPO. RC/81 " 

LC.RCtURl-ALU "SPO. R/LOAD.LC, KRITE.RAB1 ,SPO. RC/81 .SHF/ALU" ■■■ 

LC.RCUIR1-D "ALU.D, LC.RCtf 11 »1. ALU" ^ 

LC.RCI KRl-LAtKU "SPO. R/LOAD.LC . KRITE. RAB1 , SPO. RC/81, SHF/ ALU, ALU/A-tB, AMX/LA, BMX/KMX ,KMX/82" g 

LC_RC[)IR1_LA-K[) "ALU_LA-K [82] ,LC_RC [81 HR1.ALU" *T 

LC.PCIURl-LB "ALU_L6,LC_RCtRl]iRl-ALU" g 

LC RCIUR1-0 "SPO. R/L0AD.LC.HRITE.RAB1, SPO. RC/81, 5HF/ALU, ALU/A, AMX/RAMX,RAHX/0" JJ 

o 

MIZ.ALU "CCK/NZ.ALU.VC.VC" CO 

„, NtZ.ALU.VlC-O "CCK/NZ-ALU.VC.O" 

00 B.AMX.Z.TST "CCK/N.AMX.Z.TST.VC.VC" O 

PCtVA.ALU "VAK/LOAD, PCK/PC.VA" O 

PCIVA.D "RAMX/D,AMX/RAMX, ALU/A, VAK/LOAD , PCK/PC.VA" 2 

PCSVA D*K[1 "RAMX/D.AMX/RAMX.KKX/Bl, BMX/KMX, ALU/A + B, VAK/LOAD, PCK/PC.VA" . 

PCtVA D-K1J »RAMX/D,AHX/RARX,K>IX/81, BMX/KMX, ALU/A-B, VAK/LOAD, PCK/PC.VA" 3 

PCSVA.D-PC "RAAX/D,AMX/RAMX,BMX/PC, ALU/A-B, VAK/LOAD, PCK/PC.VA" 

PCSVA D.OXTU "RARX/D,AMX/RA»X.0XT,DT/81, ALU/ A, VAK/LOAD, PCK/PC.VA" 

PCtVA-D.OXT[)*PC "RAMX/D,AMX/RAMX.0XT,DT/81,BMX/PC,ALU/AtB, VAK/LOAD, PCK/PC.VA" 

PClVA.D.SXTUtPC "RA»X/D,AHX/RAMX.SXT,DT/91.BMX/PC,ALU/A»B, VAK/LOAD, PCK/PC-VA" 

PCtVA-KH "KMX/91, BMX/KMX, ALU/B, VAK/LOAD, PCK/PC.VA" 

PCSVA-PC "BMX/PC.ALU/B, VAK/LOAD, PCK/PC.VA" 

PCtVA-0 "RAMX/Q.AKX/RAHX, ALU/ A, VAK/LOAD, PCK/PC.VA" 

PC&VA.Q+PC "RAMX/0,AMX/RAMX,BMX/PC,ALU/A+B,VAK/L^AD, PCK/PC-VA" 

PCtVA.O-D "RAAX/Q,A«X/RAMX,RBMX/D,BMX/RBMX, ALU/A-B, VAK/LOAD, PCK/PC.VA" 

PCSVA-O-KI] »RAMX/0,AHX/RAMX,KHX/91,BMX/KI>X, ALU/ A-B, VAK/LOAD, PCK/PC.VA" 

PCSVA_Q.SXT[]«PC "RAMX/0,AHX/RAMX.SXT,DT/ei.BMX/PC,ALU/AtB, VAK/LOAD, PCK/PC.VA" 

PCtVA-RCU "SPO. R/LOAD.LC, SPO. RC/91 ,BMX/LC , ALU/B, VAK/LOAD, PCK/PC.VA" 

PCSVA_R[).AMDNOT.K[) "SPO. R/LOAD. LAB, SPO. HAB/B1 , AMX/LA ,KMX/92 , BMX/KMX, ALU/ANDHOT, VAK/LOAD , PCK/PC-VA" 

PC-PC-tl "PCK/PC+1" 

PC-PC+2 "PCK/PC+2" 

PC-PC»4 "PCK/PCf4" 

PC.PC»» "PCK/PC+N" 

PC-Q+PC " ALU/ A+B, VAK/LOAD, PCK/PC-VA, BMX/PC, AMX/RAMX , RAMX/O" 

PcIvA "PCK/PC.VA" 



en 

CO 



PC-VIBA 
PSL<O_AMX0 

O&VA.ALU 
O-VA-D 
Q&VA_D+LC 
OSVA.LA 

0-VA_Q*LB.PC 

00_<OtLB)D.RIGHI2 
0D.(0*LC)D.RIGHT2 
0D_(0-LB)D.RIGHT2 
0D_(0-LC)D,RIGHT2 

QD_0D.RIGIIT2 

0.0 

Q.0+LC+1 

Q.0+HASK+1 

0.0+PC.RLOG 

0.0-D 

0-0-KM 

0-O-LC 

0.0-0 

Q-ACCEL-SYNC 

O.ALU 

Q.ALU(FRAC) 

O.ALU, LEFT 

O.ALU. LEFT2 

O.ALU. LEFT3 

O.ALU. RIGHT 

O.ALU.RIGHT2 

0-D 

O-D(FRACXB) 

0-D+KM 

Q.D»KU*1 

O.D+KH.LEFT 

Q.D+LC 

O.D-KCJ 

0.0-LC 

O.D-0 

0.0.0XTI) 

Q.D.OXTU+KU .LEFT 

0_0.0XT[] .OR. PACK. FP 

0_D.AN0.KM 

0_D.AND.KU .RIGHT 

0_D.AND.KI) .RIGHT2 

O.D.AND.RCH 

0_D.ANDNOT.RCM 

0.D.LEFT3 

0_D.0R.KU 



"PCK/PC.IBA" 
"CCK/C.AHXO" 

"VAK/L0AD,5HF/ALU,0K/SHF" 

"RAKX/D,AMX/RAMX,ALU/A,VAK/LOAD,SHF/ALU,QK/SHF" 

"RAHX/D,AHX/RA»X,BMX/LC,ALU/AtB,VAK/L0AD,SHF/ALU,QK/5HF - 

"AHX/LA,ALU/A,VAK/LOAD,SHF/ALU,OK/SHF" 

"RAMX/0,AHX/RAMX,BMX/PC.OR.Le,ALU/A+B,VAK/LOAD,_HF/ALU,OK/SHF" 

"ALU_0+LB f Q_ALU.RIGHT2,D_D.RICHT2" 
"ALU-O+LC, O.ALU. RIGHT2, D-D. RIGHT2" 
"ALU. O-LB, O.ALU. RIGHT2, D-D. RIGHT2" 
"ALU.O-LC, O.ALU. RIGHT2 , D.D.RIGHT2" 
"ALU.O, O.ALU. RIGHT2,D.D.RIGHI2" 

"OK/CLR" 

"ALU/A+B*1,AMX/RAMX.OXT,DT/LONG,SHF/ALU,OK/SHF,BHX/IC" 

"ABX/RAHX.0XT,DT/LONG,BKX/MASK,ALU/A+B-H,SHF/ALU,0K/5HF" 

"AMX/RAHX.0XT,DT/L0NG,BMX/PC,ALU/A+B.RLOG,SHF/ALU,QK/SHF" 

"AKX/RAHX.0XT,DT/LONG,RDBX/D,BNX/RBNX.ALU/A-B,SHF/ALU,QK/SHF" 

"AHX/RA«X.0XT,DT/LONG,KIIX/ai,BllX/KNX,ALU/A-B,5HF/ALU,0K/5HF" 

"AHX/RAHX.0XT,DT/LONG,B"X/LC,ALU/A-B,SHF/ALU,OK/5HF" 

"AMX/RAMX.0XT,DT/LONG,RB«X/Q,BMX/RBI"X,ALU/A-B,_HF/ALU,0K/'5HF" 

"OK/ACCEL, ACF/SYNC" 

»SHF/ALU,0K/5HF" 

"SHF/ALU.OK/SHF.FL" 

"SHF/LEFT,QK/SHF" 

"SHF/ALU.DT,DT/LONG,QK/SHF" 

"0K/SHF,SHF/LEFT3" 

"5HF/RIGHT.0X/SHF" 

"5HF/RIGHT2,0K/SHF" 

"OK/D" 

"RBHX/D,BMX/RBMX,ALU/B,SHF/ALU,QK/SHF.FL" 

"RAMX/DrAMX/RAMX^KMX/PljB^X/KMX.ALU/A+BjSHF/ALU^OK/SHF" 

"RAHX/D,AHX/RAHX,KHX/?1,B«X/K»X,ALU/A*B-H,SHF/ALU,0K/SHF" 

"RAMX/D,A»X/RAHX,KWX/»l,BMX/K>iX,ALU/A*B,SHF/LEFT,OK/_HF" 

"RAMX/D,AHX/RAHX,B»X/LC,ALU/A*B,5HF/ALU,0K/SHF - 

"RAHX/D,AMX/RAMX,KNX/91,BI«X/KIIX,ALU/A-B,SHr/ALU,0K/SHF" 

"RAMX/D,A«X/'RAHX,B«X/LC,ALU/A-R,5HF/ALU,0K/SHF" 

N RAMX/D,AMX/PAHXfRBMX/0,BNX/RBMX,ALU/A-B,5HF/ALU,QK/SHF H 

"RAMX/D,AMX/RAMX.0XT,DT/*1, ALU/A, SHF/ ALU, OK/SHF" 

"RAMX/D,ANX/RAMX.0XT,DT/»l,KNX/e2,BMX/KIIX,ALU/»->B,SHF/LEFT,OK/SHF" 

"RAMX/D,AKX/RA»X.0XT,DT/«1,BHX/PACKED.FL, ALU/OR, OK/SHr" 

"RA«X/D,AMX/RAMX,KHX/81,BHX/KNX,ALU/A»D,SHF/'ALU,aK/5HF" 

"RAMX/D,AMX/RA«X,KHX/»1,B«X/KMX,ALU/AND,SHF/RIGHI,0K/SHF" 

"RAHX/D,AMX/RA»X,KKX/fll,BBX/KI<X,ALU/A«D,SHF/RIGHT2,0K/SHF" 

"RA»X/D,AHX/R»HX,SP0.R/L0AD.LC,SP0.RC/S1,BIIX/LC, ALU/AND, 5HF/ALU,0K/5Hr" 

"RAHX/D,A«X/PANX,SP0.R/L0AD.LC,SP0.RC/81,B>IX/LC,ALU/ANDN0T,SHF/ALU,0K/SHF" 

"RA«X/D,AKX/RAMX,ALU/A,SHF/LEFT3,0K/'SHF" 

"RAMX/D,AKX/RAHX,KHX/*ll,!)BX/KKX, ALU/OR, SHF/ALU , OK/SHF " 
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Q_D.OR.RC [] 

0_D. RIGHT 

O.D.RIGHT2 

Q.D.SXTU 

Q_D.XOR.Q 

O.DEC. CON 

Q..IB.BDFSI 

0_IB.DAT* 

O.ICCSC) 

O.IDO 

O-KU 

O.IIH1 

0_K[) .CTX 

0_K [) .RIGHT 

0_K[] .RIGHT2 

O.LA 

Q..LA + KU 

Q_LA+Q 

0_LA-K[] 

0_LA.AND.Kt) 

0_LA.ANDNCJT.RC H 

O.LB 

O.LC 

Q.NOT.O 

0_NOT.RU 

O.PACK.FP 

O.PC 

Q.OCFRAC! 

O.O(FRAC) (B) 

0_Q*D 

Q_Q + KU 

Q..Q + K N +1 

O.Q+LC 

Q_Q*PC 

0.0-0 

Q. 0-0-1 

q.o-kU 

O.O-KD-1 

O.O-LC 

O.O-LC-1 

Q.O-HASK-l 

0_O.0XT[)-K[) 

O.O.OXTU .LEFT 

O.Q.OXTU.OR.D 

G_Q. AND.K U 

Q_0.AND.KU .RIGHT2 

Q_Q.AND.KU .RIGHT 

Q_Q.AND.RU 

0_O.AND.RCU 

0_Q.ANDNOT.D 

0_Q.ANDNOT.KU 



"RANX/D,AMX/PANX,SPO.R/Ln«D.LC,SPO.RC/<il,B«X/l.C, ALU/OR, SHF/ALU, OK/SHF 
"RAHX/D.ANX/RAHX, ALU/ A, SHF/RIGHT, OK/SHF" 
"RAHX/D,AHX/RAHX, ALU/ A, SHF/RIGHT2, OK/SHF" 
■RAMX/D,AMX/RAHX.SXT,DT/<> I, ALU/A, SHF/ALU, OK/SHF" 
"QK/SHF,ALU/XOR,ANX/RAMX,RAnX/D,BHX/RB>IX.RBMX/Q, SHF/ALU" 

"OK/DEC. CON" 

"IBC/BDEST,0K/ID,HCT/ALLOW.IB.RFAD" 

" OK/ ID, *CT/ ALLOW. IB. RE AD" 

"CID/READ.SC, OK/ID" 

"CID/READ.K«X,I0.ADnR/«1 ,OK/ID" 

"KMX/(>1.BMX/KHX,ALU/B, SHF/ALU, OK/SHF" ._-,,,„ -«,«•■ 

"A«X/RAI«X.0XT,DT/LDNG,K>>X/?1,BIIX/K><X,ALU/A»B*1, SHF/ALU, OK/SHF 

"KHX/el,BMX/K»X,ALU/B, SHF/ALU. DT.DT/ INST. DEP, OK/SHF" 

■ K«X/»1,BHX/K»X, ALU/B,SHF/RICHT, OK/SHF" 

»KNX/*1,BHX/KMX,ALU/B,SHF/RIGHT2,QK/SHF" 

"AHX/L A, ALU/ A, SHF/ALU, OK/SHF" 

■ AHX/LA.KMX/S1, BHX/KMX, ALU/ A»B, SHF/ALU, OK/SHF" 
"AMX/L A, RBHX/0,B«X/RB»X, ALU/ AtB, SHE/ ALU, OK/SHF" 

■ AMX/LA,KNX/el, BKX/K MX, ALU/ A-B, SHF/ALU, OK/SHF" 

■ahx/la,kmx/*1,bhx/khx, alu/and, shf/alu , ok/shf" „,.„.. 

"amx/laIspo.r/load.lcspo.rc/owbkx/lcalu/andnot.shf/alu.ok/shf- 

■bhx/lb,alu/b,shf/alu,qk/shf" 
"bhx/lcalu/b, shf/alu, ok/shf" 
»ranx/0,abx/rakx, alu/not a, shf/alu, ok/shf" 
•la-raisl] ,amx/la,alu/nota,0-alu" 
" bnx/packed.fl, alu/r, shf/alu, ok/shf " 
"bnx/pcalu/b, shf/alu, ok/shf" 
"ra»x/q,a«x/ramx, alu/ a, shf/alu, ok/shf. fl" 
"rbhx/0,b>ix/rbiix,alu/b,shf/alu,ok/shf.rl" 

"RAHX/Q,AHX/RAI«X,RBHX/D,BHX/RBMX, ALU/ A-tB, SHF/ALU, OK/SHF" 
"RAKX/0,AHX/RA«X,KMX/m,BNX/K>>X, ALU/ A. B, SHF/ALU, OK/SHF" 
"RAMX/Q,AHX/RAHX,KHX/S>l,B»X/KI<X,ALU/A-fBtl, SHF/ALU, OK/SHF 
■RAUX /O.AHX/RAHX, BHX/LC, ALU/ A«B, SHF/ALU, OK/SHF " 

■ RAHX/0,AMX/R AXX.BFX /PC, ALU/A»B, SHF/ALU, OK/SHF " 



"RAHX/0,AHX/RA»X.BHX/LC, ALU/ A-B, SHE/ ALU, OK/SHF" 
»R AHX/O.AHX/RAHX, BnX/LC, ALU/ A-B-l, SHE/ ALU, OK/SHF" 

"RAHX/0,AHX/RAHX,BMX/KASK,ALU/A-B-1, SHF/ALU, OK/SHF" „_,_„_. 
"RAHX/O,A»X/RAHX.0XI,DT/rJl,K>.X/fl2,BHX/K>lX,ALU/A-B, SHF/ALU, OK/SHF 
■RA«X/Q,AMX/RAHX.0XT,DT/81, ALU/A, SHF/LEFT, OK/SHF" „-,-_-- 

■RAHX/o! AMX/RAMX.OXT,DT/S 1 , RBKX/D.BHX/RBHX, ALU/OR, SHF/ALU, OK/SHF" 
"RAHX/O.AKX/RAHX.KMX/Rl.BNX/KCX, ALU/AND, SHF/ALU, OK/SHF" 
«RAHX/Q,AHX/RAP<X,KMX/R1,RMX/KHX, ALU/AND, SHF/RIGHT2, OK/SHF" 

"RA»X/0,AHX/RA»X,K»X/I>1,B»X/KHX, ALU/AND, SHF/RIGHT, OK/SHF" --,«„,- 

"RAKX/Q AHX/RAHX,SPO.R/LOAD. LAB, SP0.RAB/»1 , BHX/LB, ALU/AND, SHF/ALU , OK/SHF 
"HAHX/0,AHX/RA*X,5P0.R/L0AD.LC,SP0.RC/I>1,BKX/LC, ALU/AND, SHF/ALU, OK/SHF 
"RAMX/0,AKX/RAHX,RB«X/D,B»X/RBCX, ALU/ ANDNOT, SHF/ALU, OK/SHF 
" RAHX /O, A HX/RAHX, KM X/el.BKX/K »X, ALU /ANONOT, SHF/ALU, OK/SHF" 
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0_0.ANDNOT.RCU 

Q.O.LEFT 

O.O.LEFT2 

Q_0.OR.KU 

O.O. ORNOT. MASK 

0-0. RIGHT 

0_0.RIGHT2 

Q.O.SXTU 

Q_0.XQR.KC) 

Q.R(PRN) .ANDNOT.U 

Q.RCPRNtl) 

Q_RCPRN+1) .AND.Q 

O-R(SC) 

0_R(SRC!1).AND.KU 

O.RC(SC) 

Q.RCU 

Q_RC[]<FRAC) 

O.PCJ 

0_R[](FRAC) 

O.RU.AND.KU 

0_Rt] .AND. K[) .RIGHT 

Q-RU .ANDNOT.KU 

0_RU.OR.KU 

Q-SC 

O.SHF 

R(DST)_ALU 
R(DST)_D 
R(DST)_D.5XTU .RIGHT 

R(PRN)_OtD.RLOG 

R(PRN)_ALU 

R(PRN).D 

R(PRN)_D*KU .RLOG 

R(PRN)_D-KU .RLOG 

R(PRN)_D.OR.O 

R(PRN)_DUO 

R(PRN)-KU 

R(PRN)_LA+KU.RLOG 

R(PRN)_LA+0 

RCPRN)_LA-KU .RLOG 

R(PRN].LA[]HASK 

R[PRN)-LC 

R(PRN)_PACK.FP 

R<PRN)_0 

RlPRN)_0 + KU .RLOG 

R(PRN).0-KU .RLOG 

R(PRN»1).A-U 

RCPRN»1)_D 

RCPRN+1J.D.0R.0 



■RAHX/0,AMX/RAMX, SPO. R/LOAD.LC, SPO. RC/ai,BMX/LC,ALU/ANDNOT, SHF/ALU, QK /SHF" 

"OK/LEFT" 

"0K/LEFT2" 

"RAMX/Q,AMX/RAHX,KMX/»1,RMX/KMX,ALU/0R,SHF/ALU,0K/SHF" 

"RAMX/0,AMX/RAMX,BMX/KASK, ALU/OR NOT, SHF/ALU, OK/SHF" 

"OK/RIGHT" 

■0K/RIGHT2" 

"RAMX/0,AMX/RAMX.SXT,DT/al, ALU/A, SHF/ ALU, OK/SHF" 

"RAMX/0,AMX/RAMX,KMX/fll,BMX/KKX,ALU/X0R,SHF/ALU,(JK/5hF" 

"SPO. AC/LOAD. LAB, SPO. ACN/PRN, AMX/ LA, RRMX/Q,BMX/RB*X, ALU/ANDNOT, SHF/ALU, OK /5HF" 

"SPO. AC/ LOAD. LAB, SP0.ACN/PRN+1,AMX/ LA, ALU/A, SHF/ALU, OK/SHF" 

"SPO. AC/ LOAD. LAB, SPG. ACN/PRN + 1 , AHX/LA , RBKX/O, BMX/RbHX, ALU/AND, SHF/ALU, OK /SHF" 

"ALU/A,SHF/ALU,ANX/LA,SP0.AC/LOAD.LAB,SP0.ACN/SC,UK/SHF" 

"SPO. AC/LOAD. LAB, SPO. ACN11/SRC.0R.1 , AMX/LA, KMX/?1,BMX/KMX, ALU/AND, SHF/ALU,OK/SHF" 

"ALU/B, SHF/ALU, BNX/LC.SPO/LOAD.LC.SC, OK/SHF" 

"SPO. R/LUAD.LC, SPO. RC/ai,BMX/LC, ALU/B, SHF/ALU, OK/SHF" 

"SPO. R/LOAD.LC, SPO. RC/ei,BMX/LC, ALU/B, SHF/ALU, QK/SHF.Fl" 

"SPO. R/LOAD. LAB, SPO. RAB/8.1, AMX/LA, ALU/A, SHF/ALU, OK/SHF" 

"SPO. R/ LOAD. LAB, SPO. RAB/S1, AMX/LA, ALU/A, SHF/ALU, UK/SHF.FL" 

"SPO. R/LOAD. LAB, SPO. RAB/91.AKX/L A, KMX/e2,BHX/KMX, ALU/AND, SHF/ ALU, OK/SHF" 

"SPO. R/LOAD. LAB,SPO. RAB/ »1 , AMX/LA, ALU/AND, BMX/KMX,KMX/a2,SHF/RIGMT, OK /SHF" 

"SPO. R/LOAD. LAB,SP0.RAR/81, AMX/LA, K MX/a 2 .BMX/KMX, ALU/ANDNOT , SHF/ ALU, OK/SHF" 

"ALU/0R,AMX/LA,5P0.R/L0AD.LAB,SP0.RAB/eI,BMX/KMX,KNX/i2,0K/SHF" 

"ALU/B,BMX/KMX,KMX/SC,SHF/ALU,OK/SHF" 

"OK/SHF" 

"SHF/ALU, SPO. AC/WRITE. RAB, SPO. ACN11/DST.DST" 

"RAMX/D,AMX/RAMX, ALU/A, SHF/ALU, SPO. AC/rfRITE.RAB.SPO.ACNH/DST.DST" 

"RAMX/D,AMX/RAMX.SXT,DT/al,ALU/A,SHF/RIGHT,SP0.AC/WRIIE.RA8,SP0.ACNll/DST.DST" 

"ALU/AtB.RLOC,BMX/RBMX,RBMX/D,AMX/RAMX.OXT,DT/LONG,R(PRN)_ALU" 

"SHF/ALU, SPO. AC/WRITE. RAB, SPO. ACN/PRN" 

"RAMX/D,AMX/RA MX, ALU/A, SHF/ ALU, SPO. AC/WRITE. RAB,SPO.ACN/PRN" 

"ftAMX/D,AMX/RAMX,K MX/Ml, BMX/KMX, ALU/ A+B. RLOG, DT/LONG,R(PRN)_ ALU" 

■RAMX/D,AMX/RANX,K»X/al,BMX/KMX,ALU/A-B. RLOG, DT/LONG.R CPRN )_ ALU" 

"RAMX/D,AMX/RAMX,RBMX/0,BMX/RBMX, ALU/OR, HCPRN)_ALU" 

"RAMX/D,AMX/RAMX,RBMX/0,BMX/RBNX, ALU/9 l.RIPRN) .ALU" 

"KMX/91.BMX/KMX, ALU/B, SHF/ ALU, SPO. AC/nRITE. RAB, SPO. ACN/PRN" 

" AHX/LA, KMX/i 1 , BMX/KMX , ALU/A + B . RLOG .DT/LONG, R(PRN)_ALU" 

"AMX/LA, RBMX/G,BMX/RBHX,ALU/A*B, SHF/ALU, SPO. AC/WRITE. RAB, SPO. ACN/PRN" 

"AMX/L'A,KMX/?1,BMX/KNX,ALU/A-B.RLOG,OT/LONG,R(PRN)_ALU" 

" AMX /L A, BMX /MASK, ALU /el, SHF/ ALU, SPO. AC/ WRITE. RAB, SPO. ACN/PRN" 

"8MX/LC, ALU/B, SHF/ ALU, SPO. AC/ WRITE. RAB, SPO. ACN/PRM" 

■BMX/PACKED.FL.ALU/B, SHF/ALU, SPO. AC/WRITE. RAB, SPO. ACN/PRN" 

■RAMX/O.AMX/RAMX, ALU/ A, SHF/ALU, SPO. AC/ WRITE. RAB, SPO. ACN/PRN" 

■RAMX/0,AMX/RAMX,KMX/el,BMX/KMX,ALU/A<B. RLOG, DT/LONG.R (PRN). ALU" 

"RAMX/0,AMX/RAMX,KMX/ei,BKX/KMX,ALU/A-B.RLOG,DT/LOnC,R(PRN)_ALU" 

"SHF/ALU, SPO. AC/WRITE. RAB, SPO. ACN/PRN + 1" 

■RAMX/D.AMX/RAMX, ALU/A, SHF/ALU, SPO. AC/WRITE. RAB, SPO. ACN/PRN+1" 

"RAMX/D,AMX/RAMX,RBMX/0,BMX/RBMX, ALU/OR, SHF/ALU, SPO. AC/WRITE. RAB, SPO. ACN/PRN* 1" 
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R(PRNtl)-K[] 
RCPRNtll-LA 
R(PRN*1)-LC 
R(PRN*1)_0 

R(SC)_ALU 

RCSCJ.D 

RISO-Kt] 

R(SC)_LA 

R(SC)_LA+D 

RCSO-LA-D 

RCSO.LC 

RISO.Q 

RCSPD-ALU 

RCSPO.D 

RCSP1).K[] 

RCSPD.PACK.FP 

RCSPD.O 

R(SP1+1)-LC 

R(SP1+1).0 

RCSRC!1)-ALU 

R(SRC!1)-DCB) 
C7> RC5RO-ALU 

M RCSRC1-D 

R(SRC).DCB) 

R(SRC)-DtKM .RLOG 

RC5RC)-D-K[] .RLOG 

RCSRO.LC 

RlSRO-0 

R6_D+K [J .RLOG 
RS.LAtKt) .RLOG 
R6-LA-KU.RL0G 

RCiSO-0-LC 
RC1SO.ALU 
RCCSO-ALU. RIGHT 
RC(SC)-C 
RC(SC)-Q 

RCtl&VA.D+Q 

RCU.O 

RC[1.0tK[l*l 

RCn.OtLCfl 

RCt]_OtKASK+l 

RCU-0 + MA5K + 1.PIGHT2 

RCCJ.O-D 

RCO.ALU 



■KHX/»1,BMX/K1IX,ALU/B, SHE/ ALU, SPO. AC/WRITE. RAB,SPO.ACN/PR»tl" 
•AHX/LA, ALU/A, SHF/AI.U ,SPO. AC/»RITE.kAB,SPO. ACN/PKN*1" 
"B»X/LC,ALU/B,SHF/ALU,SPO.AC/*RITE.RAB,SPO.ACN/PRN-H" 
•RAMX/Q,ARX/RAHX,ALU/A,5HF/ALU,SP0.AC/»RITE.RAB,SP0.ACK/PRMfl" 

"SHF/ALU,5P0.AC/HRITE.RAB,SP0.ACN/SC" 

■RAHX/D, AHX/RAHX, ALU/A, SHF/ALU,SPO. AC/»RITE.RAB,SPO. ACN/SC" 

■KNX/el,BHX/KNX,ALU/B, SHE/ALU, 5P0. AC/WRITE. RAB,SPO.ACN/SC" 

"AMX/LA, ALU/A, SHF/ALU.SPO. AC/«PITE.RAB,SPO. ACN/SC" ,-„,«,. 

" AHX/LA, RBRX/D,BNX/RB«X,ALU/A+B,5HF/ALU,SP0.AC/IIKIIE.RAB,SP0. ACN/SC" 

• amx/la|rbmx/d,bmx/rbmx,alu/a-b,shf/alu,spo.ac/»riie.rab,spo.acn/sc" 

"alu-lc,r(sc)_alu" 

"rahx/o, ahx/ramx, alu/ a, she/alu, spo.ac/»rite.r ab.ipo. acn/sc" 

"shf/alu,sp0.ac/»rite.rab,sp0.acn/sp1.sp1" 

"RAHX/D,AHX/RAHX. ALU/A, SHF/ALU ,SPO. AC/HRITE.RAB ,SPO. ACN/SP1 .SP1 " 
•KHX/»1,BHX/KHX,ALU/B,SHF/ALU,SPO.AC/»RITE.RAB,SPO.ACN/SP1.SP1" 
"BNX/PACKED.FL,ALU/B,SHF/ALU,SP0.AC/»RITE.RAB,SPU.ACN/SP1.5P1" 
•RAHX/O.AMX/RAMX, ALU/A, SHF/ALU,SP0.AC/"RITE.RAB,SP0.ACV/SP1.SP1" 
"BHX/LC,ALU/B,SHF/ALU,SP0.AC/»RITE.RAB,SP0.ACN/SPH-1" 
■RAMX/O.AHX/RAHX, ALU/A, SHF/ALU ,SPO. AC/«RITE.RAB,.SPO. ACN/SPH-1 " 

"SHF/ALU,SP0.AC/MRITE.RAB,5P0.ACNU/SRC.0R.l" 

■RBHX/D,BHX/RBHX,ALU/fi,SHF/ALU,SP0.AC/«RIT£.RA8,SP0.ACNll/SRC.OR.l 

"SHF/ALU, SPO. AC/WRITE. R»B,SP0.ACN11/SKC. SRC" 

"RAMX/D,AHX/RAHX, ALU/A, SHF/ALU , SPO. AC/WRITE. RAB, SPO. ACN 11 /SRC. SRC" 

•RBMX/D, BHX/RBHX.ALU/B, SHF/ALU. SPO. AC/WRITE. RAB.5P0. ACN11/SRC . SRC" 

•RAMX/D,AMX/RAMX,KHX/*1,BMX/KMX,ALU/A+B.RL0G,DT/»0RD,RCSRC)-ALU« 

•RAMX/D,AMX/RAMX,KMX/ei.BMX/KMX, ALU/ A-B. RLOG, DT/»ORD.R(SRC)_ALU" 

"BNX/LC,ALU/B,RCSRC)_ALU" 

"RAHX/O.AMX/RAMX, ALU/A, SHr/ALU,5P0. AC/WRITE. RAB.SPO. ACN 1 1/SRC. SRC" 

"SPO. R/WRITE. RAB, SPO. RAB/R6,RAHX/D,AHX/RAMX,KMX/*1,BMX/KMX,ALU/A*B. RLOG, 5HF/ALU" 
" AHX/LA, BMX/KHX,KMX/91,ALU/AtB. RLOG, DT/HORD, SHF/ALU, SPO. R/HRITE .RAB, SPO. RA6/R6 
"AHX/LA, BHX/KHX,KMX/»1,ALU/A-B. RLOG, DI/WORD, SHF/ALU, SPO. R/«RITE. RAB, SPD.RA6/R6" 

"ALU_0-LC,RC(SC)_ALU" 

" SHE/ ALU, SPO/ WRITE. RC.SC • 

"SPO/HRITE.RC.SCSHF/RIGHT" 

"ALU.D,RC(SC).ALU" 

"ALU_0,RC(SC).ALU" 

■RAMX/D,AMX/RAMX,RBMX/0,BMX/RB»X,ALU/A+B,»AK/LOAD, SHF/ALU, 5PO.R/*RITE.RC, SPO. RC/M" 
"A«X/RAMX.0XT,DT/LONG, ALU/ A, SHF/ALU, SPO. R/BRITE.HC, SPO. RC/S1" 

■AMX/RAMX.0XT,DT/LONG,KNX/92,BMX/KMX,ALU/A1-B+l, SHF/ALU, SPO. R/HRITE.RC, SPO. RC/*1" 
•AMX/RAMX.0XT,DT/LONG,BHX/LC,ALU/A-fBtl, SHF/ALU, SPO. R/WRITE.RC, SPO. RC/IH" 
«AHX/RAMX.0XT,DT/LO»G,BMX/MASK,ALU/AtB«-l, SHF/ALU, SPO. R/»RITE.RC, SPO. RC/R1" 
■AMX/RAMX.0XT,DT/LONG,BMX/HASK,ALU/A-tR + l,SHF/RIGHT2,SPO.R/l«RITE.RC,5PO.RC/Sl" 
■AMX/RAMX.OXT,DT/LONG, RBMX/D, BHX/RBMX, ALU/ A-B, SHF/ALU , SPO. R/WRITE. RC , SPO. RC/»1 
"SHF/ALU,SPO.R/WRITE.RC,SPO.RC/R1" 
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RCU-ALU.LEFT 

RCt)_ALU.LEFT2 

RCCJ.ALU.LEFT3 

RCU.ALU. RIGHT 

RCU.ALU.RIGHT2 

RCCI.D 

RCtl.DCS) 

RCtl.DtKN 

RCU.D-KU 

RCU.D.OXTU 

RCU.D.AND.KU 

RCCI.D. AND. MASK 

RCCI.D. ANDNOT.G 

RCCJ.D.CTX 

RCCI.D. LEFT 

RCCI.D. LEFTS 

RCCI.D. OR. Kt] 

RCCI.D. OR. 

RCCI.D. ORNOT.KC1 

RCCI.D. SXTC1 

RCU-KCJ 

RCU.KCl + 1 

RCCJ.KU.LEFT2 

RCU.KC1.LEFT3 

RCU.KC1.RIGHT2 

RCtl.LA 

RCtl.LAtLB.CTX 

RCU-LA-KU 

RCU_LA.AND.KU 

RCU.LA.CTX 

HCU.LB 

RCU.LB.LFFT 

RCtl-LC 

RCU.NOT.O 

RCII.PACK.FP 

RCU.PC 

RCU.O 

RCU.Q+1 

RCU.OtKU 

RCU-01-LC 

RCU.O+PC 

RCtl.O-tPC-U 

RCM_Q-K[] 

RC[]_0-LC 

RCCl-O-HASK-1 

RCU.O. OXTU 

RCU_Q.AND.KU 

RCU.O.ANDNDT.Kt] 

RCU.O.LF.IT 

KCU-O. LEFTS 



*SHF/LEFT,SP0.R/NRITE.RC,SP0.RC/B1" 

"SPO. R/ WRITE. RC, SPO. RC/»1,SHF/ALU. DT.DT/LONG " 

"SPO. R/ WRITE. RC, SPO. RC/B1.SHF/LEFT3" 

"SHF/RIGHT,Spa.R/WRITE.RC,5P0.RC/?l" 

"SHF/R1GHT2,SP0.R/WRITE.RC,SP0.RC/B1" 

"RAHX/D,AMX/RAHX,ALU/A,SHF/ALU,SPO.R/WRITE.RC,SP0.RC/ei" 

"RBNX/D, BHX/RBHX,ALU/B,SHF/ALU, SPO. R/ WRITE. RC, SPO. RC/91 ■ 

"RAKX/D,ANX/RAMX,B«.X/K»'X,K>'X/I»2, ALU/ A + B.SHF/ ALU, SPO. R/ WRITE. RC, SPO. RC/tl" 

■RAHX/D,ANX/RAI4X,BMX/KMX,KI'X/a2,ALU/A-B,SHF/ALIJ,5Pa.R/WRITE.RC,SPO,RC/ai" 

M HAMX/D,AMX/RAHX.0XT,DT/»2, ALU/A, SHF/ALU, SPO. R/WR1TE.RC, SPO. RC/al" 

•RAMX/D,AMX/RAMX,BMX/KIII,K><X/a2, ALU/ AND, SHF/ALU, SPO. R/ WRITE. RC, SPO. RC/01* 

" RAHX/D,AMX/RAMX,BMX/MASK, ALU/ AND, SHF/ALU, SPO. R/ WRITE. RC, SPO. RC/»1 " 

"RAMX/D,AMX/RA«X,RBMX/0,BHX/RBIIX,ALU/ANDNOT, SHF/ALU, SPO. R/ WRITE. RC, SPO. RC/S1" 

"RAMX/D.AftX/RAMX, ALU/ A, SHF/ALU. DT.DT/INST.DEP, SPO. R/WRITE.RC, SPO. RC/«1> 

"RAMX/D,AMX/RAKX, ALU/ A, SHF/LEFT,SPO. R/WRITE.RCSPU.RC/wl " 

"RAMX/D.AMX/RAMX, ALU/A, SHF/LEFT3,SP0.R/WRITE.RC,SPa.RC/Bl" 

"RAKX/D,AMX/RAMX,K»X/»2,BHX/K»X, ALU/OR, SHF/ ALU, SPO. R/WR1TE.RC, SPO. RC/al • 

"RAMX/D,AIIX/RAM.X,RB«X/Q,BMX/RBMX, ALU/OR, SHF/ALU , SPO. R/ WRITE. RC, SPO. RC/91 " 

"5P0. RC/91, SPO. R/NRITE.RC,ALU/0RN0T,AM.X/RAMX,RABX/D,BHX/KKX,KMX/P2, SHF/ ALU" 

"R ANX/D,AMX/RAHX.SXT,DT/92, ALU/ A, SHF/ALU, SPO. R/ WRITE. RC, SPO. RC/91" 

"KMX/92,BMX/KNX,ALU/B, SHF/ALU, SPO. R/ WRITE. RC, SPO. RC/91" 

" A MX/B A KX.OXT.DT/LONG, KHX/92.BMX/KNX, ALU/AtBtl, SHF/ALU, SPO. R/WRITE.RC, SPO. RC/91 " 

"KnX/92,BNX/KMX,ALU/R, SHF/ALU. DT.DT/LONG, SPO. R/HRITE.RC, SPO. RC/91" 

"KMX/B2,BMX/KMX,ALU/B,SHF/LEFT3, SPO. R/ WRITE. RC, SPO. RC/91" 

"KMX/92,BMX/KMX,ALU/B,5HF/RIGHT2,SP0.R/WRITE.RC,SP0.RC/91" 

"AMX/LA, ALU/A, SHF/ALU, SPD.R/WRITE.RC, SPO. RC/91" 

"ANX/LA,B«X/LB, ALU/ A+B, SHF/ALU. DT,DT/ INST. DEP , SPO. R/WRITF..RC, SPO. RC/91 " 

"AKX/L A, KNX/B2,BKX/K NX, ALU/ A-B, SHF/ALU, SPO. R/WRITE.RC, SPO. RC/91" 

" ALU-LA. AND. K [92] ,RC[91].ALU" 

"AMX/L A, ALU/ A, SHF/ALU.DT , DT/INST.DEP, SPO. R/ WRITE. KC, SPO. RC/91" 

"BMX/LB,ALU/B, SHF/ALU, SPO. R/WRITE.RC, SPO. RC/-1" 

*BMX/LB,ALU/B,SHF/LEFT, SPO. R/WRITE.RC, SPO. RC/91" 

■BNX/LC, ALU/B, SHF/ALU, SPO. R/WRITE.RC, SPO. RC/91 " 

"RAMX/Q,AHX/RAMX,ALU/N0TA,RCC911.ALU" 

" B MX/P A CKED.FL, ALU/B, SHF/ ALU, SPO. R/WRITE.RC, SPO. RC/91" 

"BHX/ PC, ALU/B, SHF/ ALU, SPO. R/WRITE.RC, SPO. RC/91" 

"RAMX/Q.AMX/RA^X, ALU/A, SHF/ALU,SPO. R/WRITE.RC, SPO. RC/91" 

"ALU.0«Gtl,RCC911.ALU" 

"RAMX/0,AMX/RAHX,BMX/KMX,KNX/R2,ALU/A + B,SHF/ALU,SP0.R/NRITE.RC,SP0.RC/91" 

"ALU/ A+B, RANX/Q.AMX/RANX, BNX/LC, SPO. R/WRITE.RC, SPO. RC/91* 

"PANX /0,AMX/RANX,BHX/PC,ALU/A»B, SHF/ALU, SPO. R/ WRITE. RC, SPO. RC/91 " 

"RAHX/0,AhX/RAMX,BMX/PC,ALU/A»B-U, SHF/ALU, SPO. R/WRITE.RC, SPO. RC/91" 

"RAMX/0,AHX/RAMX,BMX/KMX,KHX/92,ALU/A-B, SHF/ ALU,SPa.R/NRITE.RC,5P0. RC/91" 

■ ALU/ A-B,RAHX/Q,AMX/R A MX, BNX/LC, SPO. R/WRITE.RC, SPO. RC/91 " 

"RAMX/0,AMX/RANX,BNX/H ASK, ALU/ A-B-l, SHF/ALU, SPO. R/ WRITE. RC, SPO. RC/91" 

"FAMX/Q,AMX/RAMX.0XT,DT/92, ALU/A, SHF/ALU, SPO. R/WHIIE.RC, SPO. RC/91" 

"RAMX/G,ANX/RAMX,BMX/KMX,KHX/92,ALU/AND,SHF/ALU,SP0.R/NRITE.RC,SPO.RC/91" 

"RA*X/0,AKX/RAHX,BNX/KNX,KNX/92,ALU/ANDN0T, SHF/ALU, SPO. R/WRITE.RC, SPO. RC/91" 

"RAKX/0,»HX/RA»X, ALU/A, SHF/LEFT, SPO. R/WRITE.RC, SPO. RC/91" 

"RABX/U,AMX/RAHX, ALU/A, SHF/LEFT3, SPO. R/WRITE.RC, SPO. RC/91" 
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.RIGHT 
U-..RlGhT2 
U.Q.SXTl) 
U.kLOG. RIGHT 

UVA.LAtK C] 
].VA_LA-K[] 
KVA.LA-KU .RL 
HVA_0-K[] 
1.0 

_0+LBtl 

.0-1 
■D 

I.O-K [J 
.O-LB 



.0-0 

.ALU 

.ALU. LEFT 

.ALU. LEFTS 

.ALU. RIGHT 

.ALU.RIGHT2 

_D 

.D*K[) 

.D + Q 

.D+Q+l 

-D-KI) 

.D-LC-1 

-D-0 

_D.AND.KIJ 

_D.OR.LC 

_D.OR.PACK.FP 

.D.OR.O 

_KI) 

_LA 

.LA + D 

.LA+D+1 

-LAtK [) 

.LA*K[U1 

.LAtKU .RLOG 

.LA*LC 

.LA+MASK+1 

.LA + O 

.LA-D 

.LA-KI] 

.LA-K 13 .RLOG 

.LA-MASK-1 

.LA-Q 

.LA.AND.Kl] 

.LA.OP.D 

.LA.0RH0T.NA5K 



"RAMX/0,AMX/RAWX,AL1J/A,SHF/RIGHT,SP0.R/WRITE.RC,SP0.RC/R1" 
■ALU_0,SHF/RIGHT2,SP0.R/WRITE.RC,SP0.RC/»1" 

"RAMX/0,A«X/RA>IX.SXT,DT/_2, ALU/A, SHF/ ALU, SPO. R/ WRITE . RC, SPO. RC/»1 " 
"BNX/O.MSC/RE AD. RLOG, ALU/B,SHF/P1GHT, SPO.R/ WRITE. HC5P0.RC/R1" 

" ANX/L A, KHX/02,BMX/K NX, ALU/ A+b,VAK/LO AD, SHF/ALU, SPO. R/WRITE. RAB, SPO.R AB/R1 " 

"ANX/L A, KHX/B2,BHX/KHX, ALU/ A-B, VAK/LO AD, SHF/ ALU, SPO. R/WRITE. RAB, SPO. RAB/R1" 

"AMX/L A, KHX/R2,BMX/K«X, ALU/ A-B. RLOG, DT/LONG, VAK/LOAD, SHF/ ALU, SPO. R/NPITE. RAB, SPO. 

"RANX/_,AHX/RANX,KNX/R2,B«X/KI<X, ALU/ A-B, VAK/LOAD, SPO.R/. RITE. RAB,5P0. RAB/« I " 

"SPO.P/WRITE.RAB,SPO.RAB/R1,ARX/RAMX.OXT,DT/ LONG, ALU/A, SHF/ALU" 

"ANX/RANX.OXT, DT/LONG, BNX/LB,ALU/A*B-U, SHF/ ALU, SPO. R/WRITE. RAB, SPO. RAB/.l" 

" ANX/RAMX.OXT, DT/LONG, BXX/KMX,KRX/.l, ALU/ A-B, SHF/ ALU, SPO. R/WRITE. RAB, SPO. RAB/» I" 

■AMX/RAHX. OXT, DT/LONG, RBKX/D,BNX/RBMX, A LU/A-B, SHF/ALU, SPO. R/WRITE. RAB, SPO.R AB/il" 

» A MX/RAKX.OXT, DT/LONG, KMX/S 2, B»X/KHX, ALU/ A-B, SHF/ ALU, SPO. R/WRITE. RAB, SPO. RAB/» I" 

"AMX/RAMX.OXT, DT/LONG, BMX/LB, ALU /A-B, SHF/ALU , SPO. H/ WRITE. RAB, SP0.RAB/R1" 

"AMX/PAMX.OXT, DT/LONG, RBNX/0,BNX/RBKX,ALU/A-B, SHF/ ALU, SPO. R/WRITE. RAB, SPO. RAB/CM" 

"SHF/ALU, SPO. R/WPITE. RAB, SPO. RAB/R1" 

"SPO. R/WRITE. RAB, SPO. RAB/R1,SHF/LEFT" 

"SP0.R/WR1TE.RAB,SP0.PAB/R1,SHF/LEFT3" 

"SHF/PIGHT, SPO. R/WRITE. RAR,5P0.RAB/B1" 

"SP0.P/NRITE.RAB,SP0.RAB/ei,SHF/RIGHT2" 

" SPO. R/WRITE. RAB, SPO. PAR/B1,RAMX/D,AWX/RAWX, ALU/A, SHF/ALU" 

"SPO.R/ WRITE. PAB, SPO. PAB/B1 , RAHX/D , AMX/RAMX ,KMX/«2 , BNX/KNX , ALU/AtB, SHF/ALU" 

" SPO.R/ WRITE. RAB, SPO.R AB/B1 ,RAMX/D , AKX/RAKX ,RBMX/Q , BKX/RB»X, ALU/ AtB.SHF/ ALU" 

"SPO. 8/ WRITE. RAB, SPO. RAB/R1 ,RA»X/D , AHX/RAMX ,RBHX/0 .BNX/RBNX , ALU/ A *B»1, SHF/ALU" 

"SPO.R /WRITE. RAB, SPO. RAB/R1 ,RA»X/0. ANX/RAHX ,KHX/e2 , BHX/KNX , ALU/A-8 , SHF/ALU" 

"ALU.D-LC-l,RI»n.ALU" 

■SPO. R/WRITE. RAB, SPO. RAB/R1 , RAMX/D , AMX/RAMX ,RBWX/Q , BMX/RBMX , ALU/A-B,SHF/ALU" 

"SPO. R/WRITE. RAB, SPO. RAB/B1, ALU/ AND, AKX/RAMX , RANX/D,B*X/KMX , KNX/S2 , SHF/ALU" 

"SPO. R/WPITE. RAB, SPO. RAB/B1, ALU/OR, AMX/RAMX,RAMX/D,BHX/LC, SHF/ALU" 

" SPO. R/WRITE. RAB, SPO. RAB/R I , ALU/OR, AMX/RAMX,RAMX/D,BHX/PACKED.FL, SHF/ALU" 

" SPO.R/ WRITE. RAB, SPO. RAB/R1 , RANX/D, AHX/R ANX ,RRMX/U , BRX/RBMX , ALU/OR, SHF/ALU" 

"BMX/KMX,KMX/R2,ALU/B, SHF/ALU, SPO. R/WRITE. RAB, SPO.RAB/el" 

"SPO. R/WRITE. RAB, SPO. RAB/R1.AHX/LA, ALU/A, SHF/ALU" 

"AMX/LA,RBMX/D,BHX/RBWX,ALU/A+E, SHF/ALU, SPO. R/WRITE. RAB, SPO. RA8/B1" 

"AMX/LA,RBHX/D,B»X/RBHX, ALU/ A-tBtl, SHF/ALU, SPO. R/WRITE. RAB, SPO. RAB/R1" 

"AMX/LA,BI«X/KHX,KHX/B2,ALU/A+B,SHF/ALU,5P0.R/WRIIE.RAB,5P0.RAB/81" 

"AMX/LA,BMX/KMX,KRX/R2,ALU/A+B+l,p[ei]_ALU" 

"AKX/LA,BMX/K»X,K»X/»2,ALU/A-fB. RLOG, DT/LONG, SHF/ALU, SPO. R/WRITE. RAB, SPO. RAB/M" 

•AMX/LA,BMX/LC,ALU/A+B, SHF/ALU, SPO. R/WRITE. RAB, SPO. RAB/B1" 

"At*X/LA,BMX/NASK,ALU/A + B+l,RCRl]_ALU" 

"AMX/LA,RBMX/Q,BMX/RBMX,ALU/A+B, SHF/ALU, SPO. R/WRITE. RAB, SPO. RAB/M" 

• A»X/LA,RBMX/D,BNX/RB«X,ALU/A-B,5HF/ ALU, SPO. R/WRITE. RAB, SPO.R AB/H " 

"ANX/LA,BMX/KMX,KMX/R2,ALU/A-R, SHF/ALU, SPO. R/WRITE. RAB, SPO. RAB/B1" 

" ANX/L A, BMX/KNX.K NX 1*7, ALU/ A-B. RLOG, DT/LONG, SHF/ALU, SPO. R/WRITE. RAB, SPO. RAB/« I" 

"ALU/A-B-1,AHX/LA,BMX/HASK, SPO. R/WRITE. RAB, SPO. RAB/ Rl, SHF/ALU" 

■AMX/L A, RBMX/-,BMX/RB»X, ALU/ A-B, SHF/ ALU, SPO. R/WRITE. RAB, SPO. RAB/91" 

"AMX/LA,BMX/KMX,K*X/B2,ALU/AhD, SHF/ALU, SPO. R/WRITE. RAB, SPO. RAB/B1" 

"AMX/LA,RBHX/D,BMX/RBMX, ALU/OR, SHF/ALU, SPO. R/WRITE. RAB, SPO. RAB/B1" 

■AMX/LA,BMX/N ASK, ALU/ORNOT,SHF/ ALU, SPO. R/WRITE. RAB, SPO. RAB/-1" 
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RU_LB 

RU-LC 

R[)_LC. RIGHT 

R [}_NOT.O 

RU-NOT.D 

RU.NOT.MASK 

RCJ-NOT.O 

Rtl.PACK.FP 

RO-0 

r|].«<i 

RCI-CK5 

R[]-0»KU 

RU.O-tLB 

RU-Q + LC 

RU_Q-D 

Rt]_0-D-1 

RI1-Q-KU 

»[J.O-«[] .RLOG 

BII.O-LC 

H Cl-O.AND.K [] 

RM-Q.ANDNOT.KC) 

R[]_O.OR.D 

RU_0.0RKOT.KU 

RU.O. RIGHT. 1 

RU-RLOG. RIGHT. 1 

SCfcSTATE_STATE-R[J(EXP) 

SCO (A) 

SC.O-KU 

SC.ALU 

SC.ALUCEXPJ 

SC.D 

SC.DCEXP) 

5C.DCEXP)(A) 

SC.D(EXPHB) 

SC.D-KM 

SC-D.OXTU-Kl) 

SC.D.OXTt] .XOR.KU 

SC-D.AND.KU 

SC-O.OR.KU 

SC-D.SXTl] 

SC.EALU 

SC.FE 

SC-KU 

SC-KU. ALU 

SC.LA 

SC_LA.AND.KU 

SCLC(EXP) 

SC-NABS(SC-FE) 

SC.PSLADDR 



"bMX/LB,ALU/B,SHF/ALU,SPO.R/WRITE.RAR,SPO.RAB/?l" 

"BMX/LC,ALU/B,SHF/ALU,SPO.R/WPITE.RAB,SPO.RAB/S»l" 

"BMX/LC,ALU/B,SHF/RIGHT,SPO.R/WRITE.RAB,SP0.RAB/el" 

"AMX/PAMX,OXT,DT/LONG, ALU/NOT A, R[B1]_ALU" 

"RAMX/D.AMX/RAMX, ALU/NOT A, R[0U_ALU" 

"BMX/MASK,AMX/RAMX.OXT,DT/LONG,ALU/ORNOT,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/P1" 

"KAMX/O.AMX/RAMX.ALU/NOTAjRteil-ALU" 

"BMX/PACKED.FL,ALU/B,SHF/ALU,SP0.R/WRITE.RAB,SP0.RAB/P1" 

"SPO.R/WRITE.PAB,SPO.RAB/01,RAPX/O, AM X/RAMX, ALU/A, SHF/ALU" 

"ALU.O+Q+l,P[eiJ_ALU" 

"SP0.R/WRITE.PAB,SP0.RAB/ei,ALU/A + B+l,BMX/KMX,KMX/.4,AMX/RAMX,RAMX/0,SHF/ALU" 

"SPO.R/WRITE.PAB,SPn,RAB/01,RAMX/G,AMX/RAMX,BMX/KMX,KMX/02,ALU/A + B,5HF/ALU" 

"SPO.P/WRITE.RAB,SPO.RAB/»1,ALU/A+B,AMX/RAMX,BMX/LB,RAMX/0,SHF/ALU" 

"SPO.R/ WRITE. RAB,5P0.RAB/»1,RAMX/Q,AMX/RAMX,BMX/LC, ALU/ A-iB,SHF/ALU" 

"SPO.R/ WRITE. RAB,SPO.RAB/«l,RAMX/0,AMX/PAMX,RBMX/D,BMX/RBMX,ALU/A-B,SHF/ ALU" 

"SPO.R/WRITE.RAB,SPO.RAB/ei,ALU/A-B-l,AMX/RAMX,RAMX/Q,BMX/RBMX,RBMX/D,SHF/ALU" 

"SPO.R/ WRITE. RAB,SPO.RAB/Pl,RAMX/Q,AMX/RAMX,BMX/KMX,KHX/?2,ALU/A-B,SHF/ALU" 

"RAMX/0,AMX/RAMX,BMX/KMX,KMX/e2, ALU/ A-B. RLOG, DT/LONG,SHF/ALU ,SPO.R/WRXTE.RAB,SPO. R AB/91 ' 

"SPO.R/ WRITE. RAB, SPO. RAB/S1 , RAMX/O, AMX/RAMX , BMX/LC, ALU/ A-B.SHF/ALU" 

"ALU/AND, SPO.R/WRITE.RAB,SPO.RAB/01,AMX/RAMX,RAMX/Q,BMX/K MX, KKX/G2" 

"SPO.R/WRITE.RAB,SPO.RAR/ei,ALU/AI*DNOT,AMX/RAMX,RAMX/0,BMX/KMX,KMX/«,SHF/ALU" 

"SPO.R/WRITE.RAB,SPa.RAB/»l , ALU /OR , AMX/RAMX,RAMX/Q,BMX/RBMX .RBMX/D, SHr/ALU" 

"SPO.P/WRITE.PAB,SPa.PAB/Ml ,RAMX/0 , AMX/RAMX, BMX/KMX,KMX/92 , ALU/ORNOT,SHF/ALU" 

"ALU_0,SHF/R1GHT,SP0.R/WRITE.RAB,SP0.RAB/91" 

"BMX/O, MSC/RE AD. RLOG, ALU/B.SHF/R I GHT, SPO.R/ WRITE. RAB, SPO.R AB/91 " 

"LAB_R[R1] , AMX/LA,EBMX/AMX. EXP, MSC/LOAD. STATE, EALU/A-B.SMX/EALU , SCK/LO AD" 

" AMX/RAMX. OXT,DT/LONG,EBMX/AMX. EXP, EALU/B.SMX/E ALU, SCK/LOAD" 

"BMX/KMX.KMX/pl , AMX/RAMX. OXT.DT/LONG, ALU/ A-B, SMX/ALU, SCK/LOAD" 

"SMX/ALU, SCK/LOAD" 

"SMX/ ALU. EXP, SCK/LOAD" 

"RAMX/D, AMX/RAMX, ALU/A, SMX/ALU, SCK/LOAD" 

"RAMX/D, AMX/RAMX, ALU/A, SMX/ALU. EXP, SCK/LOAD" 

"RAMX/D, AMX/RAMX, FBMX/AMX. EXP, EALU/B,SMX/EALU , SCK/LOAD" 

"KBMX/D,BHX/RBMX, ALU /B, SMX/ALU. EXP, SCK/LOAD" 

■RAMX/D, AMX/RAMX, KMX/81,BMX/KMX,ALU/A-B, SMX/ ALU, SCK/LOAD" 

■RAMX/D, AMX/RAMX. 0XT,DT/Rl,KMX/e2,BMX/KMX,ALU/A-B, SMX/ ALU, SCK/LOAD" 

" RAMX/D, AMX/RAMX.0XT,DT/91,BMX/KMX,KMX/92,ALU/XOR, SC.ALU" 

"RAMX/D, AMX/RAMX, KMX/M1,BMX/KMX, ALU/AND, SMX/ALU, SCK/LO AD" 

" RAMX/D, AMX/RAMX, KMX/S1,BMX/KMX, ALU /OR, SMX/ALU, SCK/LOAD" 

■ RAMX/D, AMX/RAMX.SXT.DT/R1, ALU/ A, SMX/ ALU, SCK/LOAD" 

"SMX/EALU, SCK/LOAD" 

"SMX/FE, SCK/LOAD" 

"KMX/ei,EBMX/KMX,EALU/B, SMX/ t ALU, SCK/LOAD" 

"KMX/ei,BMX/KMX,ALU/R, SMX/ALU, SCK/LOAD" 

"AMX/LA, ALU/A, SMX/ALU, SCK/LOAD" 

"AMX/LA, KMX/31,BMX/KMX, ALU/AND, SMX/ALU, SCK/LO AD" 

"BMX/LC.ALU/B, SMX/ALU. EXP, SCK/LOAD" 

"EBMX/FE,EALU/NAB5. A-B, SMX/EALU, SCK/LOAD" 

"SMX/EALU, EBMX/KMX,SCK /LOAD, KMX/.F.EALU/B" 
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SCO 


"RAMX/O, 


SC-O(EXP) 


"RAMX/O, 


sc.o(exphb) 


"RBMX/O, 


SC.OtKU 


"RAMX/Q, 


SC.O-KCI 


"RAMX/O, 


5C_3.AND.KU 


"RAMX/O, 


SC-O.OR.KU 


"RAMX/O, 


SC-O.SXTI] 


"RAMX/O, 


SC-RCU 


"SPO.R/1 


SC-RCO (EXP) 


"SPO.R/1 


SC-RI) 


"SPO.R/1 


SC.Rt] (EXP) 


"SPO.R/1 


SC-RU .AND.K [) 


"ALU/AW 


SC-SCtl 


"EALU/A- 


SC.SCtEXP(G)(A) 


"EALU/A- 


sc.sorE 


"EBMX/FI 


SC.SC*K[] 


"KMX/S1, 


SC-SC*SHF.VAL 


"EALU/A- 


SC-SC-FE 


"EBMX/FI 


5C.SC-KO 


"KMX/S1 


SC.SC-SHF.VAL 


"EBMX/S1 


SC.SC.ANDMOT.FE 


"EBMX/FI 


SC_SC.ANDN0T.KO 


"KMX/81 


SC_SC.OR.KI) 


"KMX/01 


SC.SHF.VA_ 


"EBMX/SJ 


SC.STATE 


"EALU/A 


SC.STATE. AN DNDT.M J 


"EALU/AI 


SC_STATE.OR.K[] 


"EALU/OI 


SD.NOT.SD 


"SGN/NO' 


5D.SS 


"SGN/SD 


SS.O-SD.O 


"SGN/CLI 


SS-ALU15 


"SGN/LOi 


SS.SD 


"SGN/SS 


SS.SS.X0R.ALU1S.5D.ALU15 


"SGN/SS 


STATE.O(A) 


"AMX/RAI 


5TATE.ANX.EXP 


"EBNX/AI 


STATE.D(EXP) 


"RANX/D 


STATE.FE 


"EBMX/FI 


STATE-FIRST 


"STATE. [ 


STATE.INNEROBJ 


"STATE. 1 


STATE.INNER5RC 


"STATE.I 


STATE.KC) 


"KMX/91 


STATE-OUTER 


"STATE.I 


STATE.PREDEC 


■STATE.I 


STATE-O(EXP) 


"RAMX/O 


STATE-SC.VIA.KMX 


"MSC/LO/ 


STATE.SKPLONG 


"STATE.I 


STATE.STATE-U 


"EALU/A- 


STATE.STATE*FE 


"EBMX/FI 


STATE.STATEtKU 


"KMX/S1 



AMX/R AMX, ALU/A, SMX/ALU,SCK /LOAD" 
, AMX/R AMX, EBMX/AMX. EXP, EALU/B,5MX/EALU,SCK/L0AD" 
,BMX/RBNX,ALU/B,S«X/ALU.EXP,SCK/LOAD" 
,AMX/PAMX,BMX/KMX,KMX/ei,ALU/A+B,SMX/ALU,SCK/LOAD" 
,AMX/RAMX,BBX/KMX,KMX/»1,ALU/A-B,SMX/ALU,SCK/L0AD" 
, AMX/R AMX, BMX/KMX,KMX/R1, ALU/ AND,SMX/ ALU, SCK/LOAD" 
,AMX/RAMX,BMX/KMX,KMX/ei,ALU/OR,SMX/ALU,SCK/LOAD" 
,AMX/RAMX.SXT,DT/ei,ALU/A,SMX/ALU,SCK/LOAD" 
LOAD.LC.SPO.RC/P) ,BMX/LC, ALU/ B, SMX/ ALU, SCK /LOAD ■ 
L0AD.LCSP0.RC/H1 , BMX/LC , ALU/B , SMX/ALU.EXP,SCK/LOAD" 
LOAD. LAB, SP0.RAB/S1, AMX /LA, ALU/A, SMX/ALU,SCK/LO»D " 
LOAD. LAB, SP0.RAB/91,AMX/L A, ALU/A, SMX/ALU. EXP, SCK/LOAD" 
D,AMX/LA,SP0.R/L0AD.LAB,SP0.RAB/»1,BMX/KMX,KMX/»2,SMX/ALU,SCK/L0AD" 
•H,SMX/EALU,SCK/LOAD" 

■t-B, EBMX/AMX. EXP, SMX/E ALU, SCK/LO AD, AMX/RAMX, RAMX/O" 
E,EALU/AtB, SMX/E ALU, SCK/LO AD" 

EBMX/KMX,EALU/A+B,SMX/EALU,SCK/LOAD" 

B,EBMX/5HF.VAL,SMX/EALU, SCK/LO AD" 
E,EALU/A-B,SMX/EALU,SCK/LOAD" 

EBMX/KMX,EALU/A-B,SMX/EALU,SCK/LOAD" 
HF.VAL,EALU/A-B, SMX/E ALU, SCK/LO AD" 
E,EALU/ANDN0T,SMX/EALU,SCK/LOAD" 
,EBMX/KMX,EALU/ANDNOT,SMX/EALU,SCK/LOAD" 
, EBMX /KMX, E ALU /DR, SMX/E ALU, SCK /LOAD" 
HF.VAL, EALU/B, SMX/EALU,SCK/LOAD" 

MSC/LOAD. STATE, SMX/E ALU, SCK/LOAD" 
NDN0T,EBMX/KHX,MSC/L0AD.STATE,SMX/EALU,SCK/L0AD,KMX/M1" 
P.EBMX/KMX, MSC/LOAD. STATE, SMX/EALU, SCK/LOAD, KMX/B1" 
T.SD" 
.FROM.SS" 
R.SD+SS" 
AD.SS" 
.FROM.SD" 
•XOR.ALU" 

MX. OX T, DT/LO NG, EB MX / AM X. EX P,EALU/B, MSC/LOAD. STATE" 
MX. EXP, EALU/B, MSC/LOAD. STATE" 

, AMX/RAMX,EBMX/ AMX. EXP, E ALU /B, MSC/LOAD. STATE " 
E, EALU/B, MSC/LOAD. ST ATE" 

K1ZER0]" SEDITPC STATES 

K [.1] " ;MATCHC STATES 

K[.3] " 

,EBMX/K MX, EALU/B, MSC/LOAD. ST ATE" 
Kl-ERO]" 
Kt.80J" 

AMX/R AMX, EBMX/ AMX. EXP, EALU/B, MSC/LOAD. STATE" 
AD.STATE,EALU/B,EBMX/KMX,KMX/SC" 
Kl.4]" ;SKPC STATES 

♦1, MSC/LOAD. STATE" 
E,EALU/A-tB, MSC/LOAD. ST ATE" 

EBMX /K MX, E ALU/ A + B, MSC/LOAD. STATE" 
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SYSTEM MICROCODE MACROS (CONT) 
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VA.O+LC 

VA_0*PC 

VA_Q-K[] 

VA.Q-LB 

VA_Q.ANDN0T.KU 

VA.RCM 

VA_RU 

VA.VA*4 



■RAMX/0,AKX/RAMX,BMX/LC,ALU/A*B,VAK/LOAD" 

•RAMX/Q,AMX/RAMX,B»X/PC,ALU/A*B,VAK/LOAD" 

•RAMX/0,AMX/RAMX,KMX/«1,BMX/KMX,ALU/A-B,VAK/L0AD" 

"RAMX/Q,AMX/RAMX,BMX/LB,ALU/A-B,VAK/LO»D" 

•RAMX/Q,AMX/RAMX,KMX/el,BMX/KMX,ALU/ANDNOT,VAK/LOAD" 

"SP0.R/LOAD.LC,SPO.RC/91,BMX/LC,ALU/B,VAK/LOAD" 

"SPO.R/LOAD. LAB, SPO.RAB/R 1 , ANX/LA, ALU/A, VAK/LOAD" 

"PCK/VA+4" 



Macro definition 



B.FORK 
BYTE 

C.FORK 

CACHE. INVALIDATE 

CALL 

CALLU 

CHK.FLT.OPR 

CHK.ODD.ADDR 

CLK.UBCC 

CLR.FPD 

CLR. IB.COND 

CLR.IB.OPC 

CLR. IB. SPEC 

CLR.IBO-1 

CLR.IBO-3 

CLR.IB2-3 

CLP.IB2-5 

CLR. NEST. ERR 

CLP.SD&SS 

E.FORK 
EXCEPT. ACK 



G.FORK 

INHIBIT. IB 

INTRPT.ACK 

INTRPT. STROBE 

IRD 

IRD.ll 

IHDO 

IHD1 



: Non-transfer macros" 

"LAB-R (SP1), OK/ID, CLR. IB. COND , PC.PC+N , SUB/SPEC, J/B. FORK" 
"DT/BYTE" 

■ SUB/SPEC, J/C.FORK" 

"NCT/1NVALIDATE,VAK/N0P" 

"SUB/CALL" 

"CALL,J/Ml" 

"NSC/CHK.FLT.OPR" 

"MSC/CHK.ODD.ADOR" 

"CCK/LOAD.UBCC" 



"MSC/CLR.FPD" 

"IBC/CLR.l-S.COND" 

"IBC/CLR.O, IEK/ISTR" 

"IBC/CLR.l" 

"IBC/CLR.0.1 .IEK/ISTR" 

"IBC/CLR.0-3" 

"IBC/CLR.2.3" 

"IBC/CLR.l-S.COND" 

"MSC/CLR. NEST. ERR" 

"SGN/CLR.SD+SS" 



;DISCARO -11 INSTR I OPERAND 

Ml MODE DISCARD ISTREAM OPERAND 

I2ND PART OF 0/D IMMEDIATE 
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"SUB/SPEC, J/E. FORK" 
"IEK/FACK" 

" I BC/FLUSH, VAK/LOAD, I EK/15TR" 

"SUB/SPEC, J/G. FORK" 

"MCT/MEM .NOP" 

"IEK/1ACK" 

■IEK/ISTR" 

:^li:SS;i:«!i"!:«Xw"c:iili;!;sil K D:..i..D.«.K.«i.i.i.«K/,e t «», Mt v.«c, J /».- 

■LA RCSP2)-LB_RCSP1>,D-VA_LB,SC_ALIUEXP>,FE_LACEXP),55-ALU15" 
•MSC/IRD.QK/ID.MCT/ALLOK. IB. READ, IBC/CLR.l -5. COND, PCK/PC*N" 



05 
CD 



LOAD.ACC.CC 

LOUD. IB 
LOAD. IB. 11 

LONG 

MEMORH.NOP 
HUL.UXI 
MUL.1XT 
MULM.DONE 

MULP.DONt 

POLY. DONE 

RETURNO 

RETURN1 

RETURN10 

RETURN100 

RETURMOC 

RETURN10E 

RETURN12 

RETUPN1S 

PETIJRN1F 

RETURN2 

RETURN20 

RETURN24 

RETURNS 

RETURN4 

RETURN40 

RETURN60 

RETURN61 

RETURNS 

RETURN9 

RETURNF 

RETURN!] 



"NSC/LOAD. ACC.CC" 

"VAK/NOP,MCT/READ.V.NEWPC" 

*VAK/NDP,KCT/READ.V.NEtaPC" 

"DT/LONG" 

"MCT/MEM.NOP" 

"SI/KULt,SC-SC-Kt.lJ,BEN/MUL" 
"SI/»UL-,SC_SC-K[.1),BEN/MUL" 
"D.D.RIGHT2, SI /MUL-, INTRPT. STROBE" 
"D_D.RIGHT2,SI/MUL+, INTRPT. STROBE" 

"ACE /CONTROL, ACM /POLY. DONE" 

"SUB/RET, J/O" 
"SUB/RET, J/1" 
"SUB/RET, J/10" 
"SUB/RET, J/1O0" 
"SUB/PET, J/IOC" 
"SUB/RET, J/lOE" 
"SUB/RET, J/12" 
"SUB/RET, J/18" 
"SUB/RET, J/IF" 
"SUB/RET, J/2" 
"SUB/RET, J/20" 
"SUB/PET, J/24" 
"SUB/RET, J/3" 
"SUB/RET, J/4" 
"SUb/RET,J/40" 
"SUB/RET, J/60" 
■SUB/RET, J/61" 
"SUB/PET, J/8" 
"SUB/RET, J/9" 
"SUB/RET, J/OF" 
"SUB/RET, J/Bl" 



v> 

< 

V) 



o 

DO 

o 
o 
o 

D 
m 

2 
> 
o 
j} 
o 

CO 

O 
O 



SET.CC(BYTE) 

SET.CC(INST) 

SET. CC( LONG) 

SET.CC(ROF) 

SET.CC1HORD) 

SET.FPD 

5ET. NEST. ERR 

SET.PSL.CIANX] 

SET.V 

SPEC 

SPECG 

START. IB 

STOP. IB 

TEST.TB.RCHK 
TEST.TB.HCHK 
TRAP.»CC[) 

WORD 

KRITE.DEST 
WRITE. G.DEST 



"CCK/1NST.DEP,DT/9YTE" 

«CCK/INST.DEP,DT/INST.DEP" 

•CCK/1NST.DEP,DT/L0NG" 

"CCK/ROR" 

"CCK/INST.DEP,DT/WORD" 

"MSC/SET.FPD" 

"NSC/SET. NEST. ERR" 

"CCK/C.AMXO" 

"CCK/SET.V" 

"la: 

"LA 

"IBC/START" 

"IBC/STOP" 

■>ICT/TEST.RCHK,VAK/NOP" 
"MCT/TEST.WCHK,VAK/NOP" 
■ACr/TRAP,AC»/*l" 

" DT/WDRD" 

"LAB-R (SP1), OK/ ID, CLR. IB. COND, PC-PON, SUB/SPEC, J/»RD" 

■LAB.RCSPl), OK/ID, CLR. IB. COND,PC_PC«N , SUB/SPEC, J/NRG" 



s'srsPl) IB DATA, CLR. IB. COND, PC-PC. N ,MCT/ALL0«. IB. READ, SUB/SPEC, J/C. TORK" 
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.TOC " 

AC.LON? 

ACC.SYNC? 

ACCEL? 

ALIGNED? 

ALU.N? 

ALU1-D? 

ALU? 

BCDSGN? 

C31? 

CONSOLE. HODE? 

D(l>? 
O.BO? 
D.B1? 

D.827 

D. BYTES? 

D.NE.O? 

00? 

D2-0? 

D2? 

D3-0? 

D31? 

D3? 

DATA. TYPE? 

DBL? 

EALU.N? 
EALU.Z? 
EALU? 
END. DPI? 

FPD? 

IB. TEST? 

INT? 

INTERRUPT. REO? 

IR0.C31? 

IRO? 

IR1? 

IR2-1? 

LA5T.REF? 

KODE.LSS.ASTLVL? 
NUL? 



Necro definition 



t Branch enable macros" 

"BEN/INTERRUPT" ;,J3/3" 

"BEN/ACCEL" !,J3/3" 

"BEN/ACCEL" 

"BEN/TB.TEST" ;,J5/17" 

"BEN/ALU" ;,J4/07" 

"BEN/ALUl-O" 

"BEN/ALU" 



"BEN/DECINAL" 

"BEN/C31" 
"BEN/FSL.RODE" 

"BEN/MUL" 
"BEh/D. BYTES" 
"BEN/D. BYTES" 
"BEN/D. BYTES" 
"BEN/D. BYTES" 
"BEN/SIGNS" 
"BEN/D3-0" 
"BEN/D3-0" 
"BEN/D3-0" 
"BEN/D3-0" 
"BEN/SIGNS" 
"BEN/D3-0" 
"BEN/DATA. TYPE" 
"BEN/DATA. TYPE" 

"BEN/EALU" 
"BEN/EALU" 
"BEN/EALU" 
"BEN/END. DPI" 

"BEN/LAST. REr" 

"BEN/IB. TEST" 

"BEN/INTERRUPT" 

"BEN/INTERRUPT" 

■BEN/ALU" 

"BEN/ALU" 

"REN/1R2-1" 

"BEN/IR2-1" 

"BEN/LAST. REF" 

"BEN/RFI" 
"BEN/XUL" 



;,J2/2" 



I.J4/0E" 
I.J4/OD" 
I ,J4/OB" 

I,J3/5" ;PREFERED FDRM 
f ,J4/0E" 
; ,J4/08" 
I ,J4/0B" 

;,J3/6" 

;,J4/07" 
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;,J4/07" 
I.J4/0B" 



l,J4/0D" 
;,J3/6" 
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NEST. ERR? 

PC. MODES? 

PSL.C? 

PSL.CC? 

PSL.MODE? 

PSL.N? 

PSL.V? 

PSL.Z? 

PTE. VALID? 

031? 

0UAD7 

RLOG. EMPTY? 
ROR? 

SC.GT.O? 

SC.NE.O? 

SC7 

SIGHS? 

SRC. PC? 

SS? 

STATEC71? 

STATE07 

STATE1-0? 

STATE1? 

STATE2? 

5TATE3-0? 

STATE3? 

STATE4? 

STATE5? 

STATE6? 

STATE?-*? 

18. TEST? 

VA31-30? 
VA31? 



"BEN/LAST. REF" ;,J4/0B" 



■BEN/PC. MODES" 

"BEH/PSL.CC" 

"BEN/PSL.CC" 

"BEN/PSL.MODE" 

"BEN/PSL.CC" 

"BEN/PSL.CC" 

"BEN/PSL.CC" 

"BEN/TB.TEST" 



J.J4/7" 

J.J4/0D" 

(,J4/0B" 

;,JS/OF" 



"BEN/SIGNS" J.J3/3" 
"BEN/DATA. TYPE" 



"BEP1/ALU1-0" 
"BLN/ROR" 

"BEN/SC" 

"BEN/MUL" 

"BEN/SC" 

"BEN/SIGNS" 

"BEN/SRC. PC" 

"BEN/EALU" 

"STATE7-4?" 

"BEN/STATE3-0" 

"BEN/STATE3-0" 

"BEN/STATE3-0" 

"BEN/STATE3-0" 

"BEN/STATE3-0" 

■BEN/5TATE3-0" 

"BEN/STATE7-4" 

"BEN/STATE7-4" 

"BEN/SIATE7-4" 

"BEN/STATE7-4" 

"BEN/TB.TEST" 

"BEN/PSL.MODE" 
"BEN/PSL.MODE" 



ICOMP MODE, 
>,J4/0E" 

I.J4/0E" 

;,j4/oc" 

I.J4/0D" 
;,J4/0B" 

;, 04/07" 



l,J5/07" 

;,J5/or" 



BEN ON SRC R a PC 



V) 

< 

v> 

H 

m 

2 



o 

30 
O 
O 

o 
o 

m 

S 
> 
o 

O 

v> 

o 
o 



z? 

ZONED? 



"BEN/Z" 
"BEN/DECIMAL" 



FPA CONTROL WORD FIELDS 



47 


46 


45 


44 


43 


42 


41 


40 


39 


38 


37 


36 


35 


34 


33 


32 



































NEXT ADDRESS 



BRANCH EALUA EALU B 
ENABLE INPUT INPUT 



31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 



EALU 
CONTROL 



MCTL EXPONENT 
PROCESSOR 



MISCELLANEOUS 
CONTROLS 



FPSYNC CONTROL WAlT 



SCRATCH 

PAD 

NORM. CONTROL 
REGISTER 



15 


14 


13 


12 


11 


10 


09 


08 


07 


06 


05 


04 


03 


02 


01 


00 


i 






J 


i 






j 


> 










t 






i 








r 


BUS A- BUS B FRACTION SIGN LATCH 


MULTIPLIER 


DATA SOURCE PROCESSOR CONTROL 


OPERAND 












CON! 


fROL 














C 


ONT 


ROL 





REMAINDER 

REGISTER 

CONTROL 
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VJ 
*> 



; FIELOS ARRANGED FROM HI TO LO ORDER BITS 



.KTOL 
.HEXADECIMAL 



NAD/ =0,9, 39, + 
BEN/=C,3,36,D 



3E'<1 =1 
□HN2=2 
SEN3-3 
BEN4=4 
BENS =5 
BEN6=S 
BEN'/'=7 

=2,2,34,0 



NEXT ADDRESS DEFAULT IS THE FOLLOWING 
MICRO WORD 



BRANCH ENABLE 



DEFAULT 

SEE TABLE FOR EXPLANATION 



> 

o 
o 



33 

o 

I- 

33 
O 






;EALU A INPJT 



LA=0 
LS=1 
PR = 2 
C0ND=3 

BMXC/=0 , 2 , 32 , D 



:SEL LA TO EA t U 
;SEL LB TO LA-U 
;SEL PR TO EAlU 
;ADD. CONDITIONAL 

;EALU B INPJT 



o 
z 
v> 



NK-0 
XR=1 

see = 2 

LS-3 



nc:.l NORMALIZATION CONSTANT 

X PEGIS T ER 

RESTORE EXCESS 30(16) NOTATION 

SEL LG TC EA^U 



EALUC/=0.2,30,: 



;EALU CO'. 1 



-J 



A=C 
A~6 = 1 

A-»-E = 2 
K 3 F r - 3 

FPSYNC/=0 ,1 .29,0 

MZiP-C 
F?S=1 

MCTL/=0,1 ,28,0 



N3~ = 



EAC/=0,4,;4,D 



NOP^O 






LD> 


R = 






LCC 


P^2 




PS 


XR = 


3 




LDt 


-4 






Xfi 


* ^ _ 


5 




PS. 


LE = 


iS 




PR. 


<R 


LS = 


7 


LD2 


= 8 






<p 


LA = 


9 




PS. 


LA = 


OA 




PS. 


XS. 


LA = 


OB 


LDA 


5^C 


C 




XS. 


A 3 = 


OD 




PR. 


A£ = 


DE 




LC. 


ALL 


= 0F 





pass awjx 
amx mini j? bmx 
av.x plus et.ix 

EALU=3FF 
SYNC TO CPU 



;ASSERT 



-SYNC 



; START A MULTIPLY 

;EXPONENT PROCESSOR CONTROLS 



T3 
> 

o 



DO 

o 

I- 

o 



m 

D 
O 



POLY ARG EXP REG GETS EALU 
PRODUCT EXP REG GETS EALU 

i XR 

BUS B 

BUS, XS GETS EALU 

PS_EALU 

c ?iXR EALU 



LOAD PS 
LB GETS 
LB GET-;' 
LB_BUS, 
LB_BUS , 
LA_BUS 
LA_BUS . 
LA_BUS, 
LA_BUS. 
LA_BUS 
LA_BUS 
LA_BUS 



O 

o 

z 

H 



XR_.EALU 

PR_EALJ 

PRsXR_EALU 
A, LB_BJS B 
A, LB_BUS B, 
A, LB_3US B, 



XR_EALU 
PR_EALU 



•-J 



WAIT/=0, 1 ,23,D 



WAIt=1 



MSC/ =0,3, 20,0 



NJP = 
P. ADD=1 
MO = 2 
PR. 0=3 
CC = - 
LDSX=5 
IRC = 6 
IR 1 =7 



NRC/=3,2, le.D 



NOP = 3 

SL=2 
LD = 



;ENABLE 5*AiL 
;MISCELLA\EOUS CONTROLS 



POLY ADD FDR SIGN PROCESSOR 
SET ERR.:p BIT f=03 RESRVD OPND 
CLEAR R_'.1-.;-OER REGISTER 
ERROR CONS IT IONS 
LOAD SIG\ u<= X FOR POLY 
INSTRUCTION BRANCH 
INSTRUCTION BRANCH 1 



;NORMALIIER RECESTER 



SHIFT LEFT i NORMALIZE) 
LOAD BUS A, BUS B 



5 

o 

o 

z 

H 
33 
O 

P* 

30 

o 



m 



m 



O 
z 
v» 

H 
o 



SCR/=0,2,1G.D 



:FPA SCRATCH °AD CONTROLS 



CPU = 
DPR.R=1 
R.R = 2 
DP = 3 



REGISTER ADDRESS FROM CPU 
SP2+1 ,PRN+1 
SP1 ,SP2 
PRN+1 , PRN 



■vl 



BSC/=8,4,12,0 



INTH=3 
NL = 4 
NH=5 
P0 = 6 
INTL=7 
10 = 8 
LR=9 

ID.RB=OA 
P = CB 

FAL.X^OC 
FAL. LH = OD 
FAL.HL=CE 

FADC/=OC,4,8,D 

AR^O 
BR1 =1 
AR1 =2 
R1=3 

BR = 4 
ER0 = 5 
AR0 = 6 
RC = 7 
LD = 3 
A.3=0A 
A-CC 
3=00 



DATA SOURCE FOR BUS A AND BUS B 



INTEGER PRODUCT HI TO BUS A 

NSHFL TO BUS A, BUS A TO BUS B 

NSHFH & EXP TO BUS A, A *0 B 

PROD/QUOTH TO BUS A, P/'QL TO BUS B 

INTEGER P-C-L TO BUS A 

ID BUS TO BUS A, B 

IBUF DA"-, REGISTER TO BUS 

ID TO Bj3 A, SB TO BUS B 

RA TO BUS A, RB TO 3US B 

HARDWARE DETERMINED 

FALUL TO 3JS A, FALUH TO BUS B 

FALUH TO BUS A, FALUL TO BUS B 

FRACTION PROCESSOR CONTROLS 



LOAD AR1 
LOAD BR1 
LOAD AR1 
LOAD AR1 
LOAD BR1 
LOAD br: 
LOAD ARC 
LOAD ERJ 
LOAD 



ATO 



3R1 
50 



ARO 



R, 3?. 



HARDWARE DETERMINED ADD/SUB 
OUTPUT AR 
OUTPUT BK 



> 

o 
o 

z 

H 
30 
O 

I- 

33 
O 

2 






o 

z 

V) 

o 

o 

z 



SGNC/=0,3,&,D 



;SIGN LA'CH CONTROLS 



NOP-0 
LDS^. = 1 
A.SVi = 2 
A.RES=3 



;SIGN LATCHES UNCHANGED 

;3US A(15) T C SA 

;IF SUB, SA<- NOT SA ; ELSE SA <- SA 

:RESULT SIGN TO SA 



LQSB^4 
LDS-S 
A . B - 6 
A.XQfi .X-7 



LRR/ 



=c, : ,4,D 



CD 



LD. RR = 1 

OPLD/=6,4,0 ,D 

NCP-6 
MC = 1 
r.ici =2 
MC.P0=4 
MC0 = 5 
L2R ■ R-S 
f.'Cl ■"■'PI =OA 
IWC 1 - B 
MP = 0C 
MPO=0D 
M ? 1 - E 
INIT=OF 



BUS B( 1 b '■ TO SB 

BUS A(15; TO SA BUS 3(:5) TO S3 

SE TO SA 

SA XOR A TO SA 



-.REMAINDER REGISTER CONTROLS 

•LOAD REMAINDER REGISTER 
;MULTIPLIER OPERAND CONTROLS 



LOAD MULTIPLICAND 

LOAD UP-ER HALF OF NIL! LT I PL ICAND 

LOAD DP LC'i HALVES 

LOAD LOu'ER HALF OF MULTIPLICAND 

LOAD ALL r OR R-R 

LOAD M'CAND INTEGEc&MULTIPLIER high fraction 

LOAD MULT IPLIC-'ND INTEGER 

LOAD MULTIPLIER 

LOAD LO.'.ER HALF OF MULTIPLIER 

LOAD MULTIPLIER, HIGH FRACTION 

CONTROL INITIALIZATION 



I****************************- 
BEN TABLE 



TJ 
> 

o 
o 
z 

H 

3D 
O 

I- 
33 
O 

2 



D 
O 



O 
Z 
C/J 

o 
o 

z 



UAL 




UADRS<1> 




(NOP) 



CO 



1 


FLOAT H 


IR8R1 L 


2 


SwR H 


SWR H 


3 


RSV H 


B = H 


4 


POLY DOME L 


CPSYNC H 


5 


(A OR 6)=0 H 


SUS*ED<2 H 


6 








7 





[PR=0+PR<9 



IRBRO L (OPCODE BRANCH) 

SKR H (NORMALIZATION SHIFT WITHIN RANGE) 
A = H (ZEROES AND RESERVED OPERANDS) 
FLOAT H (SYNCHRONIZATION WITH CPU) 
SJ5'D0'JBLE*ED>8 H (EXP. DIFF.) 
'■f.Ul/DIV DONE H 
[PR=0+PR<9>] L PP<6> H (OVER/UNDERFLOW IN POLY) 



"TRANSFER MACRO DEFINITIONS" 



AR_PROD 

BFORK 

BUS_0 

CFU_ANSH 

CPU_ANSL 

EALU_PR 

EALU_PR-XR 

ERCF! 

F=>A. IRD 

F^SfNC 

IRD 

LA<SFR_LB 

LA£PR_PR-K 

LA5SA_0 

LA_0 

LA_LB 

LA_PR 

LA_PR+K 

LA_F r >-K 

LS_0 

LB PR 



"BSC/PQ, FADC/AR" 

"MSC/IR1 ,?;AO '100 , WAIT/WAIT" 

"6SC/NL , EALUC/K3FF, AMXC/ PR" 

»&r.iXC/NK.3SC.'NH,AMXC/PR,EALUC/A" 

"BMXC/NK,SSC/NL,AMXC/PR,EALUC/A" 

"AMXC/PR , E A LUC/ A" 

« AMXC/PR, BMXC/XR.EALUC/A-B" 

"MSC/CC" 

"SCR/R.R.FADC/R1 ,MSC/IR0,ESC/R,SGNC/LDS,OPLD/LDR.R.EAC/LDAB" 

" FFSYNC/ F - S ' 

"NAD/OA3. LALJC/3,FADC/LD,SGNC/A.RES,BSC/NH,OPLD/INIT,MSC/RR.O" 

, EAC/PR.LA" 



> 

o 
o 

z 

H 
33 

o 

I- 

o 

2 



m 



O 

z 

CO 

O 

O 

z 



"BSC/JiH, A 
"AMXC/PR . 
"EALUC/'K 3 

"ealuc/k:; 

"AMXC/ LB . 
"AMXC/PR, 
"AMXC/PR , 
"AVXC/PR , 
"EALUC/K; 
"AMXC/PR , 



:,' L3 . EALUC/ r 

.uC/A-9 , B'- ; XC/"30 , ESC/NH, EAC/PR. LA" 



'XC, NK.ESC/ 



-!H,EAC/LDA,SGNC/A.RES,AMXC/PR" 



F , E'.'XC .■ NK , B5C- Nn, EAC/LOA , AMXC/PR" 
■'XC • i.B.EA LUC/A, 3SC/NH, EAC/LDA" 
A LUC 'A. BF.'XC/LB, 3SC/NH, EAC/LDA" 
\^'jc'.' A-;- B,Ei.'XC/»"0,BSC/NH. EAC/LDA" 
A LI C/A-B, BMXC/ »&0,BSC/NH, EAC/LDA" 
r . :::,',< C/NK, BSC/NL, EAC/LDB.SGNC/LDSB" 
ALJC.A,B r .1XC/L3,ESC/NH.EAC/LDB" 



00 

o 



LOAD. AD 

LCAD. A1 

LCAD.B 

LOAD. BO 

LCAD.C1 

LOAD.COEFH 

LOAD.COEFL 

LCAD. MR 

LCA0.2DB 

MCO_NSHFL 

MC1_NSHFH 

VCCNT 

i\' C ti R 

M : N 1 T 
NOP 

NCVI. PO 
NORM. SUM 
NR_AR 
NR_ER 

nr_fad 

TJR_P = C3 

\P._QOOT 

-CLV . ADD 

PS_0 

PP_CCND 

PR_K 

psIla 

PB_LA+K 
PR_LA+LB 
PR_LA+NROM 
PR_LE 



"AMXC/PR, iiALUC/ A-B,BMXC/*80,BSC/NH,EAC/LDB" 

"FADC/AR i , DPLD/VCO" 

"FADC/ARi , EA./L~A,SGNC/ LDSA , OPID/ LDR . R" 

"FADC/BR , EAC L DE . 5Gf«C/ LDSS, OPLD/MP" 

"FADC/BR j .C :j .2/MP0" 

" FADC/BR 1 . EA0/LDB,SGNC/LPSB,OPLD/MCI.MP1" 

"BSC/ID, -ADC, 'BR; ,EAC/LUB,SGiMC/LDS6" 

"BSC/ID, FA DC BRO" 

"SSNC/LD5 . -ADC/R1 , EAC/ LDA8 , OPLD/LDR . R" 

"BSC/R,SC=. . DPS.R.FADC/RO" 

"ESC/NIL, CPLD 'MCO" 

"BSC/NH.OPLD MCI " 

"MCTL/CN T: ' 

"B5C/FAL . HL,FADC/B,OPLD/MC" 

"OPLD/iNI T" 

"BEN/0 1 ' 

" EAC/ LDP \~C.\C; A. RES, SSC/NH ,MSC/CC , EA LUC/A+B, AMXC/PR. 3MXC/NK" 

"EAC/ LDP R,.-.'.-.C /A. RES. ESC/ UH.MSC/P. ADO, EALUC/A+B. AMXC/PR. BMXC/NK" 

"FADC/A, BS'_ ■ C AL.«L,NRC/LD" 

"FADC/B.BSC.. FAL.HL.NRC/ LD' 1 

"FADC/A. 3, DSC •FAL.X.NRC/LD" 

"3SC/P0,-;-,: LD 1 ' 

"bsc/pq,:.-c 'ld" 

"msc/p.add 

"amxc/lb, t :■•.-:., 'le.eall'c/ a-b, eac/ ldpr" 

"a'.1xc/cd"c , e • llc a. eac/lcrr" 

"dmxc/*8 3 . fa;.:. c/k3ff , eac /'ldpr" 

"amxc/la . 'laluc/a , eac/ldpr" 

"amxc/la, ea -• j l.'a + 3,b\'xc/*eo,eac/ldpr" 

"amxc/la . I- .•-.■;.■;.£ , ealuc/a^b, eac/ldpr" 

"AMXC/LA.::.: C/\n , EALUC/A-3, EAC/LDPR" 
"AMXC/LB. EALJC.'A, EAC/LDPR" 



5 

o 
o 

z 

H 
3D 
O 

r- 

30 
O 

•n 



D 
D 



O 

Z 
v> 

H 
o 



TRANSFER MACRO DEFINITIONS 



PR 


LB+K 




PR_ 


.LB-K 




PR. 


.LB-XR 




PS. 


.PR-fK 




PR_ 


^R + NROW 


I 


PR_ 


Pn+XR 




PR 


>R-K 




PP 


UNDR 




FR. 


.-R + L6 




KR 


_ f, '3 




PS, 






SA. 


_;a. xor. 


SUB 


5A 


[5A.XGR. 


sx 


SA. 


C :? 




SA 


"SR 




SX. 


_SA 




WAIT 




XR_ 


_i-A 





»AMXC/LB.EAL-C/A + B,B:/iXC//'EO,EAC/LDPR" 

"AIWXC/LB. =AlL,C, A-E,EW!XC/»*30,EAC/..DPR" 

"AIWXC/LB . EMXC -R. EALUC/A-B, EAC/LDPR" 

"AMXC/PR . 3!.-'C '» bC.E A LUC /A-i-B, EAC/LDPR" 

"AV.X.C/PR . i"'. - '. ". Ni\ , EALt!C/A + D,EAC/LQPR" 

"Af.'.XC/PR. 3s; C 'XR, EAlUC/A + B, EAC/LDPR" 

"AKXC/PR. S.V1XC/* 20, EAL'JC/A-B, EAC/LOPR" 

"EAC/LDPR, IALUC/K3FF" 

"E AC/ LDP -5, •V,i<c/L3,EMXC/XR, EALUC/A+B" 

"LfiR/LD.R' '■ 

"MSC/MO" 

"SGNC/A. SNA" 

"SGNC/A. /OR. X" 

"SGNC/A. B ' 

"SGNC/A. ^Ei" 

"MSC/LCS<" 

"WAIT/WAIT" 

"AMXC/LA.EAl 



-C/A.EAC/LDXR' 



"BRANCH MACRO DEFINITION;' 



> 
O 

o 



30 

o 

t- 

30 

o 

s 



o 
o 

m 

T] 

Z 

H 

o 



! A.OR.E) .0? 
'CRivr-x? 

DIV.DO'.E? 

ERROR? 

EXP.D1FF? 

FLOAT? 

WJL.CONE? 

DECODE? 

ZEROES 1 
POLY .GONE? 



"BEN/5" 
"BEN/4" 
11 BEN/6" 
"BEN/7" 
"BEN/5" 
"BEN/4" 
"BEN/6" 
"BEN/1 " 
"BEN/2" 
"BEN/3" 
"BEN/4" 



o 
o 



CHAPTER 4 
CONSOLE 




CIB Q-BUS REGISTERS (LOWER) 



ID BUS Q BUS 
ADDRESS ADDRESS 



173000 ROMO 



173002 ROM 1 



173004 SPARE 



173006 10 DATA LO 



173010 ID DATA HI 



173012 SPARE 



04 173014 RXDONE 



06 173016 TX READY 



BASE AODRESS ON M8236: 
W1 INSTALLED- 1730XX 
W1 REMOVED - 1630XX 



15 











ROMO DATA <15:0> 


15 







ROM 1 DATA <15:0> 


15 







SPARE 


15 







IDDATA<15:0> 


15 







IDDATA<31:16> 


15 







SPARE 


15 


8 7 6 









RX 
DNE 










IB 


8 7 6 







TX 
RpY 


„ 
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CIB Q-BUS REGISTERS (UPPER) 



ID BUS Q BUS 

ADDRESS ADDRESS 



(05) 173020 TO ID l_0 



(05) 173022 TO ID HI 



(071 173024 FM ID LO 



(07) 173026 FMIDHI 



173030 IDC/S 



TO ID<15:0> 



TO ID <31 16> 



fM ID <15:0> 



FM ID<31:16> 



HI' 



3' 



16 


14 


8 


7 


e 




5 


00 






RCV ID ADDRS<5:0> 

INVERTED AND READ ONLY 






ID ADDRS<5:0> 


dI 

CYCL 


E 
R 


:v 




dI 

UAIN 


T 
D 









QBUS 
ADDRESS 



173032 MCR 



15 




14 


13 


12 


11 


10 


09 


08 


07 06 


05 


04 


03 


02 







00 




/ 


/ 




/ 








| 






















1 

:pu 

3ESE 


T 


1 

/IAIN 
*ET 
NAB 


r 




1 
>TAR 
NTR 
KISA 


i 


1 

SOMIU 






1 

FREC 
<1> 






I 
STS 






I 
PRO- 
CEED 



HLT 

RED NOP STPD <0-> 

,5 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 



173034 MCS 



/ 


/ 


/ 






/ 












/ 


/ 














I 

FLPY 
ON 












I 

RUN 




I 

ROY 
IE 








AL 


i 

TO R 


ST 




I 

LOCK 



173036 V BUS 



BOOT CNSL HALT DNE 

CMND STATE IE 



15 




08 


07 


06 


05 


04 


03 


02 







00 


V BUSSER CHNL<7:0> 
















,1 












1 

CPT 

1 




1 

CPT 
3 




c 


1 

V 
LFTS 


T 




1 

V 
CLK 



CPT CPT 
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EXPLANATION OF VERSION NUMBERS FOR CONSOLE BOOTING 



When WCS has been reloaded, the console terminal prints out 
revision status, for example: 

VER: PCS=01 WCS=0E-10 FPLA=0E CON=V07-00-L KE780 PRESENT 

The PCS code refers to the revision number of the programmed 
control store (ROM). The WCS (writable control store) code 
contains two numbers. The primary version number (in this case, 
0E) refers to the FPLA number that is required for this WCS 
version. The secondary version number (in this case, 10) refers 
to the version of WCS that has been loaded. 

The FPLA (field programmable logic array) code refers to the FPLA 
chip revision that is currently installed in the VAX-11/780 CPU. 
This chip causes the microprocessor to retrieve microwords from 
WCS instead of from PCS when specific locations are addressed. 

The CON (console) code refers to the revision number of the 
console software that has been loaded into the LSI-11 memory. 

Two types of mismatch may occur. If the WCS revision does not 

match the FPLA revision, the console program issues a warning. If 

the WCS revision does not match the PCS revision, however, the 
mismatch is fatal. 
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CONSOLE HELP FILE 



VAX-11/780 CONSOLE HELP FILE 



REV. 8 March 



ALL COMMANDS ARE TERMINATED BY CARRIAGE RETURN. 



VV 
VI' 

VG' 
VVB' 
'/ID' 
'EXAMINE' AND 
VB' 



'EXAMINE' AND 'DEPOSIT' <OUAL : SWITCHES FOR ADDRESS SPACE .' 
VP' = PHYSICAL NEHORYdHE DEFAULT) 
= VIRTUAL MEMORY 

- INTERNAL (PROCESSOR) REGISTERS 
= GENERAL REGISTERS THRU F(RO THRU PC) 
= VBUS REGISTERS 
= IDBUS REGISTERS 

'DEPOSIT' <QUAL> SWITCHES FOR DATA-LENGTH ! 
= BYTE <8 BITS) 
= WORD (2 BYTES) 
-= LONGWORD (2 WORDS) 
= OUADWDRD (4 WORDS) 
<NUMBER>. OR ONE OF THE FOLLOWING SYMBOLIC ADDRESS 

'R0.R1.R2. Rll.AP.FP.SP.PC (GENERAL REGISTERS) 

'PSL' = PROCESSOR STATUS WORD 

'*' = LAST ADDRESS 

'+' = ADDRESS FOLLOWING 'LAST'<*> ADDRESS 

= ADDRESS PRECEEDING 'LAST'!*) ADDRESS 
'B' = USES LAST EXAMINE/DEPOSIT DATA FOR ADDRESS 
<NUMBER> = STRING OF DIGITS IN CURRENT DEFAULT RADIX. 
OR STRING OF DIGITS PREFIXED WITH A DEFAULT RADIX 
OVERRIDE C/.0 FOR OCTAL. %X FOR HEX). 



tADDRV 



VL' 



' BOOT ' 

'BOOT <DEVNAM> 



'CLEAR STEP' 
'CLEAR SOMM' 



'CONTINUE' 

-tlEPOBITi:/<SWITCH(ES) >1 <ADIH<: ;DATA> 

ENABLE DXi:' 



'EXAMINE[/<SWITCH(ES)>3 <ADDR> 
'EXAMINE IR' 



'HALT' 
'HELP' 

'INITIALIZE' 
'LINK' 



-BOOTS THE CPU FROM DEFAULT DEVICE 

-TAKES THE FIRST THREE ALPHANUMERIC 
CHARS OF <DEVNAM>. AND EXECUTES THE 
INDIRECT FILE ' " EIEVNAM5BOO. CMD ' 

-ENABLE NORMAL <N0 STEP) MODE 

-CLEAR 'STOP ON MICRO-MATCH' ENABLE. 
NOTE: ID REGISTER 21 IS THE 
MICRO-MATCH REGISTER. 

-ISSUES A CONTINUE TO THE ISP 

-DEPOSIT <HATA> TO <ADDRESS> 

-ENABLES CONSOLE SOFTWARE TO ACCESS 
FLOPPY DRIVE 1 ON THOSE SYSTEMS WITH 
DUAL FLOPPIES. 

-DISPLAY CONTENTS OF <ADDRESS> 
EXAMINE INSTRUCTION REG(IR). DISPLAYS 
OP-CODE. SPECIFIER. EXECUTION POINT 
COUNTER 

-HALTS THE ISP 

-PRINTS THIS FILE 

-INITIALIZES THE CPU 

-CAUSES CONSOLE TO BEGIN COMMAND 
LINKING. CONSOLE PRINTS REVERSED 
PROMPT TO INDICATE LINKING. ALL 
COMMANDS TYPED BY USER WHILE LINKING 
ARE STORED IN AN INDIRECT COMMAND 
FILE FOR LATER EXECUTION. CONTROL-C 
TERMINATES LINKING. (SEE PERFORM) 



-loadc/start:<addr>] <filename> 



'LOAD/WCS <FILENAME> 
'NEXT (NUMBERS' 



-LOAD FILE TO MAIN MEMORY. STARTING AT 

ADDRESS 0, OR <ADDR> IF SPECIFIED 
-LOAD FILE SPECIFIED TO WCS 
-<NUMBER> STEP CYCLES ARE DONE. TYPE 
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CONSOLE HELP FILE (CONT) 



'OCLEAR <ADDRESS>' 



-REBOOT' 

'REPEAT <ANY-CDNSOLE-C0MMAND> 



-SET CLOCK SLOW' 

-SET CLOCK FAST' 

'SET CLOCK NORMAL' 

SET DEFAULT <OPTION>[ , . . . 



'SET RELOCATION! <NUMBER> 



'SET SOMM' 

'SET STEP BUS' 

'SET STEP INSTRUCTION' 

'SET STEP STATE' 

'SET TERMINAL FILL !<NUMBER> 



"SHOW 

'SHOW VERSION' 



START <ADDRESS> 



'TEST' 
'TEST/COM' 



'UNJAM' 

-wcs- 



'UAIT DONE' 



-P'(CONTRQL-P) 



OF STEP DEPENDS ON LAST 'SET STEP' 
COMMAND 
-EXECUTE A FILE OF LINKED COMMANDS 
PREVIOUSLY GENERATED VIA A 'LINK' 
COMMAND. 
-DOES A QUAD CLEAR TO <ADDRESS> .WHICH 
IS FORCED TO A QUAD WORD BOUNDARY. 
(CLEARS ECC ERRORS) 
-CAUSES A CONSOLE SOFTWARE RELOAD 
-CAUSES THE CONSOLE TO REPEATEDLY 
EXECUTE THE <CONSOLE-COMMAND>, UNTIL 
STOPPED BY A CONTROL-C CO. 
-SET CPU CLOCK FREO TO SLOW. 
-SET CPU CLOCK FREQ TO FAST 
-SET CPU CLOCK FREQ TO NORMAL 
-SET CONSOLE DEFAULTS 
NOTE! <OPTIONS> ARE! 

OCTAL. HEX. PHYSICAL, VIRTUAL, INTERNAL 
GENERAL, VBUS.IDBUS. BYTE, WORD. LONG, QUAD 
-PUT <NUMBER> INTO CONSOLE RELOCATION 
REGISTER. RELOCATION REGISTER IS 
ADDED TO EFFECTIVE ADDRESS OF 
PHYSICAL AND VIRTUAL EXAMINES AND 
DEPOSITS. 

-SET 'STOP ON MICRO-MATCH' ENABLE 
-ENABLE SINGLE BUS CYCLE CLOCK MODE 
-ENABLES SINGLE INSTRUCTION MODE 
-ENABLE SINGLE TIME STATE CLOCK MODE 
-SET FILL COUNT FOR # OF BLANKS 

WRITTEN TO THE TERMINAL AFTER <CRLF.: 
-PUT CONSOLE TERMINAL INTO 'PROGRAM 

I/O' MODE 
-SHOWS CONSOLE AND CPU STATE 
-SHOWS VERSIONS OF MICROCODE AND 

CONSOLE 
-INITIALIZES THE CPU . DEPOSITS<ADDRESS> 

TO PC, ISSUES A CONTINUE TO THE ISP. 
-RUNS MICRO-DIAGNOSTICS 
-LOADS MICRO-DIAGNOSTICS. AWAITS 

COMMANDS 
-UNJAMS THE SBI 

-CALLS MICRO-DEBUGGER. WCS MICRO- 
DEBUGGER FLOPPY MUST BE INSERTED 
IN CS1. ELSE. 'FILE NOT FOUND - ERROR. 
(FOR DEBUGGER HELP. INSERT WCS DEBUG 
FLOPPY, THEN TYPE ' 0WCSMON.HLP' > 
-WHEN EXECUTED FROM AN INDIRECT 
COMMAND FILE, THIS COMMAND WILL CAUSE 
COMMAND FILE EXECUTION TO STOP UNTIL! 

A) A 'DONE' SIGNAL IS RECEIVED FROM 
THE PROGRAM RUNNING IN THE VAX 
(COMMAND FILE EXECUTION WILL 
CONTINUE). OR 

B) THE VAX-11/780 HALTS. OR OPER- 
ATOR TYPES A CONTROL-C (~C ! 
COMMAND FILE EXECUTION WILL 
TERMINATE). 

-PUT CONSOLE TERMINAL INTO 'CONSOLE 

I/O' MODE 

(UNLESS MODE SWITCH IN 'DISABLE') 
-PROCESS AN INDIRECT COMMAND FILE 
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CONSOLE ABBREVIATION RULES 



VAX--H/780 CONSOLE ABBREVIATION RULES REV- 6 12-APR-79 

THIS FILE SHOWS THE SHORTEST UNIQUE COMMAND AND QUALIFIER STRINGS. 



COHMANIi 
'BOOT' 

-CLEAR SOMM' 
'CLEAR STEP' 
'CONTINUE' 

-DEPOSIT <ADDRESS> <DATA> ' 
'ENABLE DXli' 
'EXAMINE <ADDRESS>' 

HALT' 
'HELP' 

'INITIALIZE' 
'LINK' 

'LOAD <FILENAME>' 
-NEXT <NUMBER>' 

PERFORM' 
-nCLEAR <ADDRESS>' 
•REBOOT' 

'REPEAT <CONSOLE-COMMAND> ' 
'SET CLOCK FAST' 
•SET CLOCK SLOW 
'SET CLOCK NORMAL' 
'SET RELOCATION ! <NUMBER> ' 
-SET SOMM' 
'SET STEP BUS' 
'SET STEP STATE' 
'SET STEP INSTRUCTION' 
'SET TERMINAL FILL! <NUMBER> 
'SET TERMINAL PROGRAM' 
'SET DEFAULT <OPTION-LIST> ' 
'SHOW 

'SHOW VERSION' 
'START <ADDRESS>' 
'TEST' 
'UNJAM' 
'WAIT DONE' 
'UCS' 
'S<FILENAME>' 



SHORTEST ABBREVIATION RECOGNIZED 


-B' 




'CL 


Bo- 


•CL 


s' 


'C 




'D 


SADDRESS::- <DATA>' 


'EN 


iixi : ' 


'E 


:address>' 


'H' 




'HE 




'I' 




'LI 




'L 


;:filename>' 


'N 


:number> ' 


'P' 




'0 


-:address>' 


'REB' 


'R ' 


:CONSOLE-COMMAND>' 


-SE 


C F' 


'SE 


C S' 


'SE 


C N' 


'SE 


R ! <NUMBER> ' 


'SE 


SO' 


'SE 


S B' 


'SE 


S S' 


'SE 


S I' 


'SE 


t f:;:number>' 


•SE 


T PR' • 


'SE 


D <OPTION-LIST>' 


'SH' 




'SH 


V 


■5 


;ADDRESS>' 



'(KFILENAME ■ 



QUALIFIERS 
/BYTE 
/WORD 
/LONG 
/QUAD 
/OCTAL 
/HEX 

/PHYSICAL 
/VIRTUAL 
/.INTERNAL 
/GENERAL 
/VBUS 
/IDBUS 
/UCS 

/next:<number> 

/COMMAND 

/START :<ADDRESS> 



SHORTEST ABBREVIATION RECOGNIZED 



/U 
/L 



/P 
/V 
/I 
/G 

/VB 
/ID 

/uc 

/N : <NUMBER> 

/C 

/S:<ADDRESS> 
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ERROR MESSAGE HELP FILE 



VAX-1 1/780 ERROR MESSAGE HELP FILE REV-4 12-AR-79 
THIS FILE LISTS ALL THE POSSIBLE CONSOLE ERROR MESSAGES. INDICATING 
CAUSE. AND POSSIBLE CORRECTIVE PROCEDURES (IF NOT SELF-EXPLANATORY) 



SYNTACTIC ERRORS ! ! 

?'<TEXT-STRING>' IS INCOMPLETE ! THE <TEXT-STRING> IS NOT A COMPLETE 

! CONSOLE COMMAND 


?"<TEXT-STRING>' IS INCORRECT ! THE <TEXT-STRING> IS NOT RECOGNIZED 

! AS A VALID COMMAND 


'FILE NAME ERR ! A <FILE-NAME> GIVEN WITH A COHMAND 

! CAN NOT BE TRANSLATED TO RAD50. 
! (<FILE-NAME> IS INVALID.) 


'IND-COM ERR P THE CONSOLE DETECTED AN ERROR IN THE 

! FORMAT OF AN INDIRECT COMMAND FILE. 
! POSSIBLE ERRORS ARE! 1) MORE THAN BO 
! CHARACTERS IN AN INDIRECT COMMAND LINE 
! OR 2) A COMMAND LINE DID NOT END 
! WITH A CARRIGE RETURN AND LINE FEED. 

COMMAND-GENERATED ERRORS 1 ! 

?FILE NOT FOUND ! A <FILE-NAME> GIVEN WITH A 'LOAD' 

! OR '8' COMMAND DOES NOT MATCH ANY 
! FILE ON THE CURRENTLY LOADED FLOPPY 
! DISC. CAN ALSO BE GENERATED BY 
! 'HELP'. 'BOOT'. OR AN ATTEMPTED WCS 
! LOAD IF HELP FILE. BOOT FILE, OR WCS 
! FILE IS MISSING FROM FLOPPY. 


?N0 CPU RESPONSE ! CONSOLE TIMED-OUT WAITING FOR A 

! RESPONSE FROM CPU. (RETRY. INDICATES 
! POSSIBLE CPU-RELATED HARDWARE FAULT.) 


?CPU NOT IN CONSOLE WAIT LOOP. ! A CONSOLE COMMAND REQUIRING ASSISTANCE 
COMMAND ABORTED ! FROM THE CFU WAS ISSUED WHILE THE CPU 
! WAS NOT IN THE CONSOLE SERVICE LOOP. 
! (HALT CPU! RE-ISSUE COMMAND.) 


?CPU CLK STOP. COMMAND ABORTED ! A CONSOLE COMMAND THAT REHUIRES THE 

! CPU CLOCK TO BE RUNNING WAS ISSUED 
! WHILE THE CLOCK WAS STOPPED. 
! (CLEAR STEP MODE) RE-ISSUE COMMAND.) 


?CANT DISABLE BOTH FLOPPIES. ! AN ATTEMPT WAS MADE TO DISABLE BOTH 
FUNCTION ABORTED ! THE REMOTE AND LOCAL FLOPPY. 



FLOPPY-GENERATED ERRORS 
?FLOPPY ERR. CODE=X 



THE CONSOLE FLOPPY DRIVER DETECTED 
AN ERROR. CODES ARE AS FOLLOWS: 
(CODES ALWAYS PRINTED IN HEX RADIX) 
C0DE=1 FLOPPY HARDWARE ERROR 

(CRC. PARITY. ETC) 
C0DE=2 FILE NOT FOUND 
CDDE=3 FLOPPY DRIVER OUEUE OVERFLOW 
C0DE=4 CONSOLE SOFTWARE REQUESTED 

AN ILLEGAL SECTOR NUMBER 
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ERROR MESSAGE HELP FILE (CONT) 



! 'FLOPPY NOT READY 1 


THE CONSOLE FLOPPY DRIVE FAILED TO 


' ' 


BECOME READY WHEN BOOTING. (RETRY.) 


> ?N0 BOOT ON FLOPPY ! 


CONSOLE ATTEMPTED TO BOOT FROM A 


! ! 


FLOPPY THAT DOES NOT CONTAIN A VALID 


1 1 


BOOT BLOCK. (CHANGE FLOPPY DISK.) 


! 'FLOPPY ERROR ON BOOT ! 


A FLOPPY ERROR WAS DETECTED WHILE 


I ; 


ATTEMPTING A CONSOLE BOOT. (RETRY) 


1 ====""==============================- 





' MICRO-ROUTINE ERRORS : I 




I TMIC-ERR ON FUNCTION ' 


A MICRO-ERROR OCCURRED IN THE CPU 


! ! 


WHILE SERVICING A CONSOLE REQUEST. 


! ! 


SBI ERROR REGISTERS ARE DUMPED AFTER 


I ; 


THIS MESSAGE IS PRINTED. 


'■ [ 


(ACTION DEPENDANT ON ERROR.) 


! ?INT-REG ERR ! 


A MICRO-ERROR OCCURRED WHILE ATTEMP- 


! ! 


TING TO REFERENCE A CPU INTERNAL 


! ! 


(PROCESSOR) REGISTER. AN ILLEGAL 


j ) 


ADDRESS WILL CAUSE THIS ERROR. 


! TMICRO-ERR. CODE-X ! 


AN UNRECOGNIZED MICRO-ERROR OCCURRED. 


! I 


THE CODE RETURNED BY THE CPU IS NOT IN 


! ! 


THE RANGE OF RECOGNIZED ERROR CODES. 


! ! 


'X' IS THE CODE THAT WAS RETURNED BY 


1 I 


THE CPU. 


! TMEM-MAN FAULT. CDDE=XX ! 


A VIRTUAL EXAMINE OR DEPOSIT CAUSED 


1 j 


AN ERROR IN THE MEMORY MANAGEMENT 


1 j 


MICRO-ROUTINE. 'XX' IS A ONE BYTE 


1 | 


ERROR CDDE RETURNED BY THE ROUTINE. 


I ) 


WITH THE FOLLOWING BIT ASSIGNMENTS! 


! ! 


BIT = LENGTH VIDLATION(BITS NUMBERED 


! 1 


FROM RIGHT) 


! ! 


BIT I = FAULT WAS ON A PTE REFERENCE 


I ! 


BIT 2 = WRITE OR MODIFY INTENT 


! 1 


BIT 3 = ACCESS VIOLATION 


1 I 


BITS 4 THRU 7 SHDULD BE IGNORED 


! CPU FAULT-GENERATED ERRORS ! • 




! ?INT-STK INVLD F 


THE CPU HALTED BECAUSE THE INTERRUPT 


i 1 


STACK WAS MARKED INVALID. 


! ?CPU DBLE-ERR HLT ! 


A MACHINE CHECK OCCURRED BEFORE A 


! ! 


PREVIOUS MACHINE CHECK HAD BEEN 


I I 


HANDLED. CAUSING THE CPU TO EXECUTE 


1 ) 


A 'DOUBLE ERROR' HALT. (EXAMINE ID REG 


f i 


30-3F (HEX). DATA INDICATES CAUSE OF 


1 ! 


MACHINE CHECK . ) 


! 'ILL I/E VEC ! 


THE CPU DETECTED AN ILLEGAL INTERRUPT/ 


1 < 


EXCEPTION VECTOR. 


> ?NO USR UCS ! 


CPU DETECTED AN INTERRUPT/EXCEPTION 


1 t 


VECTOR TO USER UCS AND NO USER WCS 


1 1 


EXISTS. 


! ?CHM ERR 1 


A CHANGE MODE INSTRUCTION WAS ATTEMP- 


! < 


TED FROM THE INTERRUPT STACK. 
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ERROR MESSAGE HELP FILE (CONT) 



INT PENDING 



THIS IS NOT ACTUALLY AN ERROR. BUT 
INDICATES THAT AN ERROR WAS PENDING 
AT THE TIHE THAT A CONSOLE-REQUESTED 
HALT WAS PERFORMED. CONTINUE CPU TO 
CLEAR INTERRUPT. 



'MICRO-MACHINE TIME OUT 



INDICATES THAT THE VAX-11/780 MICRO- 
MACHINE HAS FAILED TO STROBE INTER- 
RUPTS WITHIN THE MAXIMUM TIME PERIOD 
ALLOWED . 



VERSION MISMATCH ERRORS ! ! 

TWARNING-WCS > FPLA VER MISMATCH ! 



THE MICROCODE IN WCS IS NOT COMPATIBLE 
WITH THE FPLA. THIS MESSAGE IS PRINTED 
ON EACH ISP START OR CONTINUE. BUT NO 
OTHER ACTION TAKEN BY CONSOLE. 



7FATAL-UCS 8 PCS VER MISMATCH 



THE MICROCODE IN PCS IS NOT COMPATIBLE 
WITH THAT IN UCS. ISP START AND CON- 
TINUE ARE DISABLED BY CONSOLE. 



7REMOTE ACCESS NOT SUPPORTED 



PRINTED WHEN CONSOLE MODE SWITCH 
ENTERS A 'REMOTE' POSITION. AND THE 
REMOTE SUPPORT SOFTWARE ROUTINES ARE 
NOT INCLUDED IN THE CONSOLE. 



CONSOLE-GENERATED ERRORS ! 
TTRAP-4. RESTARTING CONSOLE 



THE CONSOLE TOOK A TIME-OUT TRAP. 
CONSOLE WILL RESTART. 



'UNEXPECTED TRAP ! 

MOUNT CONSOLE FLOPPY. THEN TYPE "C ! 



CONSOLE TRAPPED TO AN UNUSED VECTOR. 
CONSOLE REBOOTS WHEN ~C TYPED. 



CONSOLE'S TERMINAL OUTPUT QUEUE IS 
BLOCKED. CONSOLE WILL REBOOT. 
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CONSOLE REMOTE ACCESS HELP FILE 



WAX- 11/780 CONSOLE - REMOTE ACCESS HELP FILE REV-02 2A-JUL-7B 



'ENABLE TALK' 

'ENABLE. ECHO' 
'ENABLE LOCAL COPY' 
'ENABLE LOCAL CONTROL 

'ENABLE CARRIER ERROR 

'DISABLE ECHO' 
'DISABLE LOCAL COPY' 

'DISABLE CARRIER ERROR 

'ENABLE LOCAL FLOPPY' 

'DISABLE LOCAL FLOPPY 
'DISABLE REMOTE FLOPPY 
'ENABLE REMOTE FLOPPY' 



-ESTABLISH TERMINAL TO TERMINAL COMMUNICATION 
BETWEEN LOCAL AND REMOTE TERMINAL. KEYS 
STRUCK ON ONE TERMINAL ARE PRINTED DN THE 
OTHER. CONTROL-P TERMINATES TALK. 

-CAUSES CHARACTERS TYPED IN TALK MODE TO BE 
ECHOED BACK TO THE ORIGINATING TERMINAL. 

-CAUSES THE LOCAL TERMINAL TO GET A COPY OF 
OF OUTPUT BEING SENT TO REMOTE TERMINAL. 

-ALLOWS LOCAL TERMINAL TO CONTROL SYSTEM WHEN 
CONSOLE SWITCH IS IN REMOTE POSITION(S). DIS- 
ABLED BY A CONTROL-P FROM THE REMOTE TERMINAL. 

-CAUSE CONSOLE TO PRINT '7CARRIER LOST' WHEN A 
LOSS OF CARRIER IS DETECTED AT REMOTE INTERFACE. 

-INHIBITS ECHO OF CHARACTERS TYPED IN TALK MODE. 

-DISABLE LOCAL TERMINAL FROM RECEIVING COPY OF 
OUTPUT TO REMOTE TERMINAL. 

-CAUSES CONSOLE TO INHIBIT PRINTING OF CARRIER 
LOST MESSAGE WHEN LOSS OF CARRIER DETECTED. 

-(AFFECTS PROTOCOL OPERATION ONLY) ON AN ATTEMPT 
TO OPEN A FILE. THE DIRECTORY OF LOCAL FLOPPY 
WILL BE SEARCHED FIRST. IF FILE IS NOT FOUND. 

'REMOTE' FLOPPY'S DIRECTORY IS SEARCHED FOR FILE. 

-(AFFECTS PROTOCOL OPERATION ONLY) ON AN ATTEMPT 
TO OPEN A FILE. THE FILE IS SEARCHED FOR ON 
THE 'REMOTE' FLOPPY ONLY. 

ON AN ATTEMPT TO OPEN A FILE. ONLY THE DIRECTORY 
OF THE LOCAL FLOPPY WILL BE SEARCHED. THIS COMMAND 
AND 'DISABLE LOCAL FLOPPY' ARE MUTUALLY EXCLUSIVE. 

-ALLOWS THE DIRECTORY OF THE 'REMOTE' FLOPPY TO BE 
SEARCHED ON AN ATTEMPT TO OPEN A FILE. 
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MICRODEBUGGER HELP FILE 



MICRO-DEBUGGER HELP FILE REV 2.0, April 13, 1982 

DEBUGGER COMMANDS (ALL TERMINATED BY CARRIAGE RETURN) 

'E/P <ADDRESS>' -EXAMINE PHYSICAL MEMORY 

'E/ID <ADDRESS:: ' -EXAMINE III BUS REGISTER 

'E <ADDRESS>' -EXAMINE WCS LOCATION, DISPLAY ALL FIELDS 

'E <ADDRESS> <FIELDNAME-1> , ;FIELDNAME-2>, , , ,<FIELHNAME-N> 

EXAMINE WCS LOCATION, DISPLAY ONLY FIELDS 
THE FIELDS SPECIFIED. 
NOTE! <FIELDNAMES> = ACF,ACM,ADS,ALU,BEN,BMX,CCK,CID,DK,BT,EAL 
EBM,FEK,FS,IBC,IEK,UJM,KMX,MCT,MSC,PCK,QK 
RMX , SCK > SGN ,SHF,SI,SMX, SPO , USU , VAN 



'E RA <ADDRESS>- 
'E RC <ADDRESS>' 
'E <SYMBOLIC-NAME> 



-EXAMINE AN RA REGISTER 
-EXAMINE AN RC REGISTER 



-EXAMINE ONE OF THE SYMBOLICALLY NAMED 
REGISTERS 
NOTE! <SYMBOLIC-NAMES> = DR,FER, IBA,LA,LB,LC,G,RL ,SC,SR,UPC 



'D/P <ADDRESS> <DATA>' 
'D/ID <ADDRESS> <DATA> 



-DEFOSIT <DATA> TO PHYSICAL MEMORY 

-DEPOSIT <DATA> TO ID BUS REGSITER 



'D <ADDRESS> <FIELDNAME-1> <DATA-1>, <FIELDNAME-2> <DATA-2>, 

-DEPOSIT TO WCS LOCATION, PUTTING <DATA 1> 
INTO <FIELDNAME-1>, ETC. UNSPECIFIED FIELDS 
ARE UNCHANGED. 

NOTE! THE '/Z' qualifier may be used to cause all unspecified 

FIELDS TO BE CLEARED. 



'D RA <ADDRESS> <DATA>' 
'D RC <ADDRESS> <DATA>' 
-D <SYMBOLIC-NAME> <BATA> ' 



-DEPOSIT <DATA> TO AN RA REGISTER 
-DEPOSIT <DATA> TO AN RC REGISTER 



-DEPOSIT <DATA> TO ONE OF THE SYMBOLICALLY 
NAMED REGISTERS(SEE LIST ABOUE). 
NOTE: DEPOSITS TO THE RLOG STACK(RL) ARE NOT SUPPORTED. 



'CONTINUE' 

'START <ADDRESS>' 
'HALT' 
'SET SOMM' 
'CLEAR SOMM' 
'SET STEP' 

'CLEAR STEP' 



-RESUME MICRO-INSTRUCTION EXECUTION AS 
SPECIFIED BY CONTENTS OF MICRO-PC (UPC ) 

-START MICRO-SEQUENCER AT <ADDRESS>. 

-HALT THE MICRO-SEOUENCER 

-SET THE 'STOP ON MICRO-MATCH' ENABLE 

-CLEAR THE 'STOP ON MICRO-MATCH' ENABLE 

-ENABLE SINGLE MICRO-INSTRUCTION STEP MODE. 
START OR CONTINUE WILL ALLOW ONE MICRO- 
INSTRUCTION TO EXECUTE, THEN HALT THE 
MICRO-SEOUENCER. 

-DISABLE SINGLE MICRO-INSTRUCTION STEP MODE. 
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MICRODEBUGGER HELP FILE (CONT) 



•OPEN FILENAME' 



-OPEN SPECIFIED FILE ON FLOPPY DRIVE 



'OPEN IiXl! FILENflME> 
NOTE! 'OPEN 



-OPEN SPECIFIED FILE ON FLOPPY DRIVE 1 
IS USED TO SPECIFY A FILE CONTAINING THE MICRO-CODE 
CURRENTLY LOADED IN THE UCS PORTION OF THE CONTROL STORE. 
(ADDRESSES 1000<16> 8 UP IN THE CONTROL STORE) 
THIS FILE WILL BE USED FOR ALL EXAMINES OF THE UCS. 
SINCE THE UCS IS NOT DIRECTLY READABLE. 

-RETURN TO THE CONSOLE PROGRAM. 



DO NOT USE THE RETURN COMMAND 
UNLESS THE CONSOLE FLOPPY IS IN CS1. 



TO RETURN TO THE CONSOLE PROGRAM, REMOVE 

THE UCS DEBUG FLOPPY. INSERT THE CONSOLE 

FLOPPY. THEN TYPE 'RETURN <CR> ' . 
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LSI-11 CONSOLE ODT COMMANDS 



Format 

RETURN 
LINE FEED 

or ] 
or - 



r/ 

/ 

$n or Rn 

r; G or rG 



;P or p 



RUBOUT or 
DELete 



Description 

Close opened location and accept next command. 

Close current location; open next sequential 
location. 

Open previous location. 

Take contents of opened location, index by 
opened location plus 2, and open that 
location. 

Take contents of opened location as an 
absolute address and open that location. 

Open location r. 

Open last location. 

Open general register n (0-7) or S (PS 
register) . 

Go to location r, initialize the bus, and 
start program. 

Execute bootstrap loader using n as device CSR 
address. 

Proceed with program execution. 

Erase previous character. Response is a 
backslash \ (134) each time RUBOUT is entered. 

Maintenance. Display of an internal CPU 
register follows the M command. Only the last 
digit displayed is significant, indicating how 
the CPU entered the Halt (ODT) mode, as 
follows: 



Last 
Digit 

or 4 



1 or 5 



Halt Source 

HALT instruction or BHALT L bus 
signal asserted. 

Bus error occurred while getting 
device interrupt vector. 
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LSI-11 CONSOLE ODT COMMANDS (CONT) 



Last 

Digit Halt Source 

2 or 6 Bus error occurred while doing 

memory refresh. 

3 Double bus error occurred (stack was 
nonexistent value) . 

4 Reserved instruction trap occurred 
(nonexistent micro-PC address 
occurred on internal CPU bus) . 

7 A combination of 1, 2, and A 

occurred . 

CTRL-SHIFT-S For manufacturing tests only. Escape this 
command function by typing NULL and @ (000 and 
100) . 
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CONSOLE SUBSYSTEM CONFIGURATION 



ID BUS 
MICROSEQUENCER 



CLOCK CONTROL 



CONSOLE/CPU 
INTERFACE 



! ROM 



Q-BUS 



RXV11 

FLOPPY 

CONTROLLER 






DLV-11 



TERMINAL 



CONTROL 
PANEL 



IZZ1 



DLV-11 
(OPT) 



ni 



EIA CONNECTION 
FOR REMOTE 
TERMINAL 
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o 
o 



JUMPER 

W1 

W2 

W3 

W4 

W5 

W6 

W7&W8 

W9 

W10 

W11 



IN/OUT 



RESULT 

RESIDENT MEMORY AT A BANK 

RESIDENT MEMORY AT A BANK 

LTC INTERRUPT ENABLED 

MEMORY REFRESH ENABLED 

POWER UP AT 173000 

POWER UP AT 173000 

PRECONFIGURED* 

ENABLE REPLY FROM RESIDENT MEMORY 

DISABLE REPLY FROM RESIDENT MEMORY DURING REFRESH 

ENABLE ON BOARD MEMORY SELECT 



' — v~ <3 > 




o 



2 
O 

a 

c 
r- 
m 

c_ 

C 

2 
■o 
m 

30 

o 
o 

Z 

TJ 
O 

c 

> 



1__j1 il rl 



M7264 ETCH REV. E ( AND LATER ) 
•FACTORY CONFIGURED DO NOT CHANGE (W7 & W8) 



MSV-11B MODULE JUMPER CONFIGURATION 



JUMPER 
W1 

W2 
W3 
W4 



IN/OUT RESULT 

I MEMORY BANK 

SELECT 1 
I (20000-37776) 

ENABLES BRPLY 
DURING REFRESH 
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M9400-YE 



o 



Red Stripe 
Left, Smooth 



Side Up 



BC05L-10 



Jl- 



Backpanel 

-J8 



BC05L-10 



Red Stripe 
Down, Ribbed 



Side to Backpanel 



J2- 



-J7 



Configuration of RXV-11 (M7946) 

Should be preconf igured for: 

Address: 177170-177172 

Vector: 264 

Ribbon cable should be installed with 

red stripe toward center of module. 



8 

o 
o 



o 
> 

CO 



n 
O 
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DLV11 JUMPER CONFIGURATION 



JUMPER 


IN/OUT 


RESULT 


NP 




NO PARITY 


2SB 


I 


1 STOP BIT 


NB2 


- 


8 DATA BITS 


NB1 


- 


8 DATA BITS 


PEV 


X 


DON'T CARE PARITY EVEN/ODD 


FEH 


- 


NO HALT ON FRAMING ERROR 


EIA 


~ 


NO EIA OPERATION 


FR3 


- 


SELECTS 300 BAUD 


FR2 


- 


SELECTS 300 BAUD 


FR1 


I 


SELECTS 300 BAUD 


CL4-CL0 


I 


20 MA ACTIVE XMIT. & RECEIVE 



VECTOR JUMPERS SET TO 60-64 
V7=1, V6=1, V5=- V4=1, V3=1 

ADDRESS JUMPERS SET TO 177560-177566 
A12=- A1 1»- A10-- A9=- A8=-, 
A7-I, A6=- A5=-, A4=- A3=l 



CL1 



CL4 FRO FR1 




A5 A6 A7 A8 A9 A10 
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DLV11-E JUMPER CONFIGURATION 











DLV HE 








R3 R2 
I - 


R1 

1 


RO 












T3 T2 
I - 


T1 

I 


TO 












A12 A11 

I 


A10 A9 
1 


A8 A7 A6 
1 1 - 


A5 


A4 


A3 
1 


V8 V7 

- 1 


V6 
I 


V5 


V4 


V3 

1 








1 2 P 


-E 


PB 


BG 


C C1 

I I 








SS1 H 


B 


B - 


FR 


FD RS 











I 


- 


1 


1 1 









FB M M1 
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Q-BUS SIGNAL DESCRIPTION 



I/O Transfer Control Signals 



Name 



Description 



BSYNC L 



BDIN L 



BDOUT L 



Synchronize - The bus master (LSI- 1 1 processor) asserts BSYNC L to in- 
dicate that it has placed an address on BDAL <I5:00> L. The transfer is in 
progress until BSYNC L is negated. 

Data Input - The LSI-1 1 asserts BDIN L for two types of operations: 

1. When it is asserted during BSYNC L time, BDIN L 
specifies an input transfer with respect to the proces- 
sor. It requires BRPLY L as a response. The proces- 
sor asserts BDIN L when it is ready to accept data 
from the slave device. 

2. When the processor asserts BDIN L without BSYNC 
L, it is requesting an interrupt vector from an inter- 
rupting device. 

Data Output - When the LSI-1 1 processor asserts BDOUT L, valid data is 
on the bus for an output transfer from the processor to an I/O slave device. 
The slave device deskews BDOUT L (pauses) before latching the data. The 
slave device responding to the BDOUT L signal must assert BRPLY L to 
complete the transfer. 
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Q-BUS SIGNAL DESCRIPTION (CONT) 



I/O Transfer Control Signals 



Name 


Description 


BWTBT L 
BRPLY L 


Write/Byte - The LSI- 1 1 processor uses BWTBT L to control bus cycles in 
two ways: 

1. The processor asserts BWTBT L on the leading edge 
of BSYNC L to indicate that an output sequence 
(DATO or DATOB) is to follow. 

2. The processor asserts BWTBT L together with 
BDOUT L, on a DATOB cycle, for byte addressing. 

Reply - A slave device asserts BRPLY L in response to BDIN L and 
BDOUT L on data transfers and in response to BIAKO L during interrupt 
transfers. BRPLY indicates that the slave has asserted input data on the bus, 
accepted output data from the bus, or asserted an interrupt vector on the 
bus. 




Interrupt Control Signals 


BIRQ L 

BIAKO L 
and B1AK1 L 


Interrupt Request - A device asserts this signal when its interrupt enable and 
interrupt request flip-flops are set. BIRQ L informs the processor that a 
device has data to send to the processor (input) or that the device is ready to 
accept output data from the processor. If the processor's PS word bit 7 is 0, 
the processor responds by acknowledging the request, asserting BDIN L and 
BIAKO L. 

Interrupt Acknowledge Output and Interrupt Acknowledge Input - The pro- 
cessor asserts this signal in response to an interrupt request {BIRQ L). The 
processor asserts BIAKO L which is routed via the Q bus to the BIAKI L pin 
of the first device on the bus. If this device is requesting an interrupt (assert- 
ing BIRQ L), it will block the passing of BIAKO L to the next device and 
then place the interrupt vector on the bus. At the same time the device will 
negate BIRQ L and assert BRPLY L. If the device is not asserting BIRQ L, it 
passes BIAKI L to the next device via its own BIAKO L pin and the BIAKI 
L pin of the lower priority device. 




Address and Data Signals 


BDAL <I5:00> L 
BBS7 L 


These 16 lines form the data/address path. Address information is first 
placed on the bus by the bus master (processor). The processor then either 
receives input data from or transmits output data to the addressed slave 
device or memory location over the same t6 bus lines. 

Bank 7 Select - The bus master asserts BBS7 L when an address in the upper 
4K bank (address in the 28K-32K range) is placed on the bus. BSYNC L is 
then asserted, and BBS7 L remains active for the duration of the addressing 
portion of the bus cycle. 
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Q-BUS SIGNAL DESCRIPTION (CONT) 



Initialization, Power Fail Signals 



Name 


Description 


BPOK H 

BDCOK H 
BINIT L 


Power OK - The power supply asserts this signal when primary power is 
normal. If BPOK H is negated during processor operation, the processor 
initiates a power fail trap sequence. 

DC Power OK - The power supply asserts this signal when there is sufficient 
dc voltage available to sustain reliable system operation. 

Initialize - The processor asserts BINIT L to initialize or clear all devices 
connected to the Q bus. The signal is generated in response to a power up 
condition (the negated condition of BDCOK H). 




Halt and Refresh Signals 


BHALT L 
BREFL 


Processor Halt - When BHALT L is asserted, the processor responds by 
halting normal program execution. External interrupts are ignored, but 
memory refresh interrupts are enabled if W4 on the processor module is 
removed. When the processor is in the halt state, it executes the ODT micro- 
code, invoking console device (terminal) operation. 

Memory Refresh - This signal can be asserted by a processor microcode- 
generated refresh interrupt sequence (when enabled) or by an external device. 
BREF L forces all dynamic MOS memory units to be activated for each 
BSYNC L/BDIN L bus transaction. 
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CONSOLE BOOT/TROUBLESHOOTING FLOW 



If the console program does not start and run properly when the 
VAX-11/780 system is powered up, and a problem in the console 
subsystem is suspected, proceed as follows. 

Action Response 

Turn dc off. 

Turn ac off. 

Push HALT/ENABLE switch 

down (HALT) . 

Turn ac on. 

Turn dc on. DC ON (LED on LSI-11 control panel) 

173000 

g (printed on terminal) 
RUN (light flashes) 

If the responses are incorrect, go to the Console DC ON Flowchart. 

Examine location 173000 173000/000137 
(type 173000/) . 

Examine location 037776 037776/XXXXXX 
(type 037776/) . 

If the response is not correct, go to the Examine 173000 
Flowchart. 



Push HALT/ENABLE switch 
up (ENABLE) . 

Ensure that diskette ZZ-ESZAB 
is installed properly in the 
floppy disk drive. 

Type 140200G. BOOT 

This command executes the ROM resident quick check console 
subsystem diagnostics. On successful completion of these tests, 
the ROM code boots the console program from the floppy disk. If 
the boot fails, go to the 140200G Console Boot Failure Flowchart. 
The program listing for the ROM resident diagnostics (ESKAA.DOC) 
should be referenced when using this flowchart. 
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CONSOLE BOOT/TROUBLESHOOTING FLOW (CONT) 



CONSOLE DC ON FLOWCHART 



DC ON, RUN LIGHT FLASH, 

AND/OR 173000 PRINTOUT DID NOT OCCUR 



xxxxxx 

& WAS PRINTED 

CPU JUMPER IS WRONG OR CPU IS BAD 





NO. GO TO POWER FLOWV 




PRINTOUT GARBLED 


CHECK BDALO 




"bdmr l 

BREF L 












YES. WHAT WAS 




ONE OF THE FOLLOWING 
SIGNALS IS ASSERTED 


BDOUT L 
BRPLY L 




NOTHING 

WAS PAINTED 


BPOK H IS NOT ASSERTED 
















YES DID THE 

RUN LIGHT FLASH? 








GO TO TERMINAL FLOW 


SDAL 1 L 




















BACKPLANE CABLE 






TERMINAL PRINT 173000 ON POWER UP? 


NO. CHECK BDCOK H NOT 




RUN LIGHT ON? 


VES. THE HALT SWITCH IS 


ASSERTED 






NO. CPU IS BAD 




YES. CABLING IS INCORRECT 




YES. CIB IS BAD 






NOT ASSERTING BHALT L 






YES. WAS 

PROMPT PRINTED? 


YES. CPU IS SAD 


YES. CABLING OR CIB (S BAD 








NO, REMOVE M94O0-YE. 
POWER UP, DID 

PRINTOUT OCCUR? 








CONFIGURATION AGAINST 
KC780 PRINT SET 










N0BDAL7 L, BOAL 15 L 
BINtT L OR SDMGO L 

IS ASSERTED 



EXAMINE 173000 FLOWCHART 



LOCATION 173000 OR LOCATION 037776 
DID NOT RESPOND CORRECTLY 



RESPONSE 
173000/? 



INTERPRETATION 



GARBLED RESPONSE 



THERE IS A BAUD RATE PROBLEM BETWEEN THE 
TERMINAL AND THE DLV1 1 INTERFACE 



WHAT WAS RESPONSE? 



NO RESPONSE 



THERE IS A PROBLEM IN THE DLV1 1 . THE CABLE. 

OR THE TERMINAL TRANSMITTING CIRCUIT (TERMINAL TO DLV1 1 > 



I THE TOP OF MEMORY BANK 1 DOES NOT RESPOND 
CHECK JUMPER CONFIGURATION AGAINST KC7Sfl 
PRINT SET 
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DEVICE DID NOT BOOT WHEN 140200 WAS TYPED 



WHAT WAS PRINTED? 



VERIFY THAT REFRESH 
141236 141262 R2 CONTAINS FAILING ADDRESS IS WORKING CORRECTLY AT 
<&" ° R %" R3 CONTAINS EXPECTED DATA FAILING LOCATION 



REPLACE FAILING 
MEMORY (NOTE 
CPU MAY BE BAOJ 



"141076 THE CPU TEST FAILED. 
@" REPLACE THE CPU 



CHECK 
NOT WORKING. CONFIGURATION 



CLOSED, THE DRIVE IS BROKEN. RUN DZRXA AND DZRXB DIAGNOSTICS 



VERIFY THAT FLOPPY 
FLOPPY NOT READY' OOOR IS CLOSED 



NOT CLOSED, CORRECT PROBLEM 



YES. THE FIRST DISKETTE IS EITHER BAD OR THE WRONG ONE 



TRY ANOTHER DOES IT 
NO BOOT ON VOLUME' DISKETTE. BOOT? 



THE FLOPPY CAME READY. 
BUT DID NOT READ 
FLOPPY ERROR " A BLOCK 



NO. THE DRIVE IS BROKEN, RUN DZRXA AND DZRXB DIAGNOSTICS 



NOTHING PRINTED 



HALT CPU. 
NOTHING PRINTED WHAT WAS PRINTED 



XXXXXX BAD CPU SEE LISTINGS (ESKAA.DOC). 

(a, ORBADCIB. XXXXXX = CURRENT LOCATION + 2 



"000002 THE LTC SWITCH IS ON. 

@- OR BEVNT L IS NOT CLAMPED LOW BY THE LTC SWITCH 



BHALT L IS STILL ASSERTED 

OR 8DAL 9L OR BDAL10 IS ASSERTED 



A DOUBLE BUS ERROR HAS OCCURRED. SET R6 TO 

1000. TYPE 1730OOG AND THEN REENTER THIS TROUBLESHOOTING PROCEDURE 



BAD CPU 

OR CIB SEE LISTINGS (ESKAA.DOCI, XXXXXX = CURRENT LOCATION + 2 
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CONSOLE BOOT/TROUBLESHOOTING FLOW (CONT) 



CONSOLE POWER TROUBLESHOOTING FLOWCHART 



CONSOLE DC POWER FAILURE 





NO, CORRECT THE FAULT 


NO, CORRECT THE FAULT 


YES. ONE MODULE IS SHORTING DC. HEPLACE 
MODULES UNTIL THE BAD ONE IS LOCATED 


IS AC PRESENT 

AT POWER SUPPLY? 


YES, IS THE BOX WIRED 
CORRECTLY FOR AC? 






YES, REMOVE THE MODULES 
FROM THE BOX IS DC ON? 










YES. BAD POWER SUPPLY 






NO, ARE VOLTAGES 
CORRECT AT 
BACKPLANE? 








, N ° ..._iOi 





ARE CABLES CONNECTED FROM POWER 
SUPPLY TO FRONT PANEL AND BACKPLANE? 


YES, DISCONNECT THE POWER 
SUPPLY-TO- BACKPLANE 
CABLES IS DC PRESENT? 


YES. BAD BACKPLANE 






NO. BAD POWER SUPPLY 






NO, CORRECT THE FAULT 




rfC* 






Cl 


) 





CONSOLE TERMINAL TROUBLESHOOTING FLOWCHART 



CONSOLE TERMINAL FAILURE 



REMOVE DLVI1 
AND ENSURE THAT 
BAUD RATE IS 
COMPATIBLE WITH LA36 



COMPATIBLE, 
WILL TERMINAL 
WORK IN LOCAL? 



NO, REPAIR TERMINAL 



YES. IS TERMINAL 20MA CURRENT LOOP? 



^) 





NO (EIA). 

WHILE CYCLING DC ON 
IS THERE ACTIVITY ON 
THE DLV11 BERG PIN F? 


YES, WHILE PRESSING A KEY ON THE TERMINAL 
S THERE ACTIVITY ON THE CABLE PIN M? 


NO. BAD TERMINAL 
OR CABLE 








NO, BAD DLV11 


YES. BAD TERMINAL. 
FORMAT BUAD RATE 




YES, WHILE CYCLING DC ON 
IS THERE ACTIVITY ON 
THE WHITE WIRE? 




r^h 


NO. BAD DLV1 1 OR CABLE LOOP 


NO. REPAIR TERMINAL 
OR CABLE LOOP 


vy 


YES. WHILE PRESSING A KEY ON 
THE TERMINAL, IS THERE 
ACTIVITY ON THE GREEN WIRE? 












YES, BAD BAUD RATE, 
FORMAT TERMINAL 
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CONSOLE BOOT/TROUBLESHOOTING FLOW (CONT) 



If using the flowcharts fails to help locate a problem, run the 
RXDP package diagnostics (diskette AS-F824C-MC) . 

Program Name Function 

VDVA DLV-11E Test 

VDVC DLV-11F Test 

VKAA LSI-11 CPU Test 

VKAB LSI-11 EIS Instruction Test 

VKAE DLV-11 Test 

VKAF DRV11 Test 

ZKMA Memory Test 

ZLAC LA36 Test 

ZRXA RX11 Disk Exerciser 

ZRXB RX11 Interface Tests 



The following figure shows the flow of events in the LSI-11 boot 
sequence. 
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CONSOLE BOOT/TROUBLESHOOTING FLOW (CONT) 



LSI-11 BOOT AT 173000 FLOWCHART, PART 1 



C START J 



MEMORY 
TEST 



CHECK FIRST 
4K 



DUAL 

ADDRESS 

TEST 



WALKING 
011 110 
TEST 



DO REST 
OF MEMORY 



(200)* 



( START J 



REVERSE 

TERMINAL 

ADDRESSES 



(1234)* 

GOOD DATA R3 

BAD DATA (R2I 



(1260)* 

GOOD DATA R3 

BAD DATA (R2| 



•ADDRESSES OFFSET 
FROM 140,000 



( START VDDRESS + 
V . J 140.000 



ASSIGN 

TERMINALS 

ADDRESSES 



DOUBLE 
BUS ERROR 
TEST 



CHECK BYTE 
SINGLE OP 
INST DEST 
MODE 



CHECK SOURCE 
MODE DOUBLE 
OP WORD 
INST DEST MODE 



JMP INST 
DEST MODE 
1.3.6 

1 



TSTB & TST 
DEST MODE 
1.2,4.6 

I 



CHECK BYTE 
DOUBLE OP 
INST DEST 
MODE 

~5~ 



TEST 1 
(330)* 
TEST 2 
(372) 

TEST 3 
1436) 

TEST 4 
1462) 

' TEST 5 
(552) 

TEST 6 
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( START J 

1 

BOOT LSI 
BUT NOT 

VAX-1 1/780 



SET PWR-UP/ 
CRASH FLAG 



(REBOOT) 
(1330) 



£ 



WORD INST 
DEST MODE * 
USE MEMORY 
500 & 502 



BYTE DEST 
MODE ¥■ 
LOC 500 

I 

CHECK JSR 
DEST MOOE 



1074=JSR 
1116 = RTS 



READ BOOT 
BLOCK PROM 
FLOPPY 





INIT 

VAX- 11/7 BO 



LOAD 
VAX* 11/780 



CONSOLE" 
DISPLAY 



CONSOLE 
PROGRAM 



ERROR" 
DISPLAY 
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CHAPTER 5 
INTERNAL REGISTERS 




PROCESSOR REGISTER ADDRESSES 



HEX 


DEC 








00 





KSP 


Kernel stack pointer 




01 


1 


ESP 


Executive stack pointer 




02 


2 


SSP 


Supervisor stack pointer 




03 


3 


USP 


User stack pointer 




04 


4 


ISP 


Interrupt stack pointer 




05 


5 


reserved 






06 


6 


reserved 






07 


7 


reserved 






08 


8 


POBR 


P0 base register 




09 


9 


POLR 


P0 length register 




0A 


10 


P1BR 


PI base register 




OB 


11 


PILR 


PI length register 




OC 


12 


SBR 


System base register 




OD 


13 


SLR 


System length register 




OE 


14 


reserved 






OF 


15 


reserved 






10 


16 


PCBB 


Process control block base 




11 


17 


SCBB 


System control block base 




12 


18 


IPL 


Interrupt priority level 




13 


19 


ASTR 


AST level register 




14 


20 


SIRR 


Software interrupt request register 


WO 


15 


21 


SISR 


Software interrupt summary register 




16 


22 


reserved 






17 


23 


reserved 






18 


24 


1CCS 


Interval clock control/status 




19 


25 


NICR 


Next interval count register 


wo 


1A 


26 


ICR 


Interval count register 


RO 


IB 


27 


TODR 


Time of day register 




1C 


28 


reserved 






ID 


29 


reserved 






IE 


30 


reserved 






IF 


31 


reserved 






20 


32 


RXCS 


Console receive control/status 




21 


33 


RXDB 


Console receive data buffer 


RO 


22 


34 


TXCS 


Console transmit control/status 




23 


35 


TXDB 


Console transmit data buffer 


WO 


24 


36 


reserved 






25 


37 


reserved 






26 


38 


reserved 






27 


39 


reserved 






28 


40 


ACCS 


Accelerator control/status 




29 


41 


ACCR 


Accelerator reserved 




2A 


42 


reserved 






2B 


43 


reserved 






2C 


44 


WCSA 


Writable control store address 




2D 


45 


WCSD 


Writable control store data 




2E 


46 


reserved 






2F 


47 


reserved 






30 


48 


SBIFS 


SBI fault/status 




31 


49 


SB IS 


SBI silo 


RO 


32 


50 


SBISC 


SBI silo comparator 




33 


51 


SBIMT 


SBI maintenance 




34 


52 


SBIER 


SBI error register 




35 


53 


SBITA 


SBI timeout address 


RO 


36 


54 


SBIQC 


SBI quadword clear 


WO 


37 


55 


reserved 






38 


56 


MME 


Memory management enable 




39 


57 


TBIA 


Translation buffer invalidate all 


WO 


3A 


58 


TBIS 


Translation buffer invalidate single 


WO 


3B 


59 


reserved 






3C 


60 


MBRK 


Microprogram breakpoint 




3D 


61 


PMR 


Performance monitor register 




3E 


62 


SID 


System identification 


RO 


3F 


63 


reserved 
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PROCESSOR REGISTER BIT CONFIGURATIONS 



REG - 

DEC. HEX NAME IDa 

ksp 28 KERNEL STACK POINTER 

esp 29 EXECUTIVE STACK POINTER 

ssp 2A SUPERVISOR STACK POINTER 

usp 2B USER STACK POINTER 

is? 2C INTERRUPT STACK POINTER 



31 



Q 


00 


1 


01 


2 


02 


3 


03 


4 


04 



VIRTUAL ADDRESS OF TOP OF STACK 



8 08 pobr 24 PO BASE REGISTER 

RESERVED OPERAND FAULT IF VLA <2"31 

10 OA P1BR 25 PI BASE REGISTER 

RESERVED OPERAND FAULT IF VLA < 2"31 2"*21 



VIRTUAL LONGWORD ADDRESS 



9 09 polr 3C PO LENGTH REGISTER 

LENGTH OF P0PT IN LONGWORDS 

ii ob pilr 3D PI LENGTH REGISTER 

2"21 - LENGTH OF P1PT IN LONGWORDS 

13 od slr 3E SYSTEM LENGTH REGISTER 

LENGTH OF SPT IN LONGWORDS 
RESERVED OPERAND FAULT IF MBZ *0 



31 




22 


21 




00 


MBZ 


LENGTH IN LONGWORDS 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 



REG. # 

DEC. HEX NAME 



10 pcbb 3A PROCESS CONTROL BLOCK BASE 

RESERVED OPERAND FAULT IF MBZ * 0. 
31 30 29 



MBZ 



PHYSICAL LONGWORD ADDRESSOF PCS 



11 SCBB 3B SYSTEM CONTROL BLOCK BASE 

RESERVED OPERAND FAULT IF MBZ * 0. 
31 30 29 



MBZ 



PHYSICAL PAGE ADDRESS OF SCB 



iplr OF INTERRUPT PRIORITY LEVEL REGISTER 

31 



19 13 ASTR OC AST LEVEL REGISTER 



RESERVED OPERAND FAULT IF NOT VALID I.E., MBZ *0. 
31 



03 02 00 



12 OC SBR 26 SYSTEM BASE REGISTER 

RESERVED OPERAND FAULT IF MBZ * 0. 
31 3029 



PHYSICAL LONGWORD ADDRESS 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 



REG. # 

DEC. HEX NAME ID# 

24 18 ICCS OA INTERVAL CLOCK CONTROL/STATUS 



3130 


161514 


08 0706050403 0100 










MBZ 




1 — ERR 


WC-f ERR 1 




WC-f INT — 1 
IE 


I 
RUN 

Lxegr"! 
rw 
l sglclkJ 



BITS 4, 5 ARE 11/780 SPECIFIC 



25 19 nicr 00 NEXT INTERVAL COUNT REGISTER 
3] 



NEXT INTERVAL (1 MICROSECOND INCREMENTS, TWO'S COMPLEMENT) 



WRITE ONLY 



26 1A icr OB INTERVAL COUNT REGISTER 

RESERVED OPERAND FAULT IF WRITE 
31 



INTERVAL COUNT (1 MICROSECOND INCREMENTS) 



27 IB todr 01 TIME OF DAY REGISTER 

31 



TIME OF DAY HO MILLISECOND INCREMENTS) 



20 14 sirr SOFTWARE INTERRUPT REQUEST REGISTER 

RESERVED OPERAND FAULT IF READ 

31 0403 00 



MBZ 



SIRL 



WRITE ONLY 



21 is sisr oe SOFTWARE INTERRUPT SUMMARY REGISTER 

31 1615 



SOFTWARE INTERRUPT REQUEST 
F EDCBA98765 4321 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 



REG.# 

DEC HEX NAME ID# 



32 20 Rxcs 04 CONSOLE RECEIVE CONTROL/STATUS 
31 



08070605 



MBZ 




IE 


MBZ 




1 







33 21 rxdb 05 CONSOLE RECEIVE DATA BUFFER 
RESERVED OPERAND FAULT IF WRITTEN 
31 2423 1615 



BYTE 3 


BYTE 2 


BYTE 1 


BYTEO 



34 22 TXCS 06 CONSOLE TRANSMIT CONTROL/STATUS 

31 



MBZ 




IE 


MBZ 



35 23 TXDB 07 CONSOLE TRANSMIT DATA BUFFER 
RESERVED OPERAND FAULT IF READ 
31 24 23 1615 



00 



BYTE 3 


BYTE2 


BYTE 1 


BYTE 



WRITE ONLY 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 



REG.# 

DEC HEX NAME ID# 

40 28 ACCS 17 ACCELLERATOR CONTROL/STATUS 

3130 28 27 26 16 1514 



ERR RES OPR 



41 29 ACCR 1 



6 ACCELLERATOR MAINTENANCE 



TRAP ADDRESS 



51413 09 



WRT 
TRP 
ADD 



WRT 
BRK 



_po 



MICRO BREAK (WRITE) 
CURRENT ADDRESS (READ) 



44 2C wcsa 22 WRITEABLE CONTROL STORE ADDRESS 

21 1615141312 



WCS ADDRESS 



PINV | 
MOD 3 
CTR 



45 2D WCSD 23 WRITEABLE CONTROL STORE DATA 

WRITE: WCS DATA 
READ: WCS PRESENT 
31 



31 


00 




WCS PRESENT 
0706 0504 03020100 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 



REG.# 

DEC HEX NAME ID# 



48 30 SBIFS IB S8I FAULT/STATUS 



3130292827 2625 



PTY 
FLT 



201918171615 



T 

MLT 

XMT 

UNX XMT 

RD FLT 



:-|[ipJ L FLT SILO LOCKjwC 
FLT ' FLTSIG }r/0 



INT 

EN 



49 31 SBIS 18 SBI SILO 

3130 29 2524 2221 18171615 



SBI ID 



rC 



SBI 
TAG 



AFT | INT 

FLT LOC 



L 



SBITR <15:0> 



SBKM3:M0> | SBI 

OR CNF<1:0> 

<B31:B28> 



50 32 sbisc 1C SBI SILO COMPARATOR 

3130 29 2827 26 23 22 2019 1615 



COMP 
TAG 



COUNT 
FIELD 



I COMP CMD 

INT COND 0R MASK 

EN I LOCK 

CMP LCK C0DES 

SILO L UN 

LOCK CND 

•CLEARED ON ANY WRITE TO SBISC 



51 33 sbimt 1D SBI MAINTENANCE 

31 30 29 28 27 23222120 1716151413121110090807 




F 

SBI 

INV 



EN 
SBI 



REV 
CACHE 

PAR 
FIELD 



R/O 



F 

MISS 

Gl 
F F 
MISS REP 
GO GO 



c 



TME OUT 
GO MAT 
Gl MAT 
REV SBI P1 
DSBL SBI CYC 



R/O 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 



REG.# 

DEC HEX NAME ID# 

52 34 sbier 19 SBI ERROR REGISTER 
31 



16151413121110 0908 07 06050403020100 



n 



RDSCRD INTE 

f CRD- 

WC-j RDS- 

\CP TIME OUT- 

R/O-fcP TIME OUT STATUS- 

MBZ- 

R/O-f CPSBI ERR CNF- 

wc { IB T,r 



IB RDS- 
TIMEOUT- 
: IB TIME OUT STATUS- 
IB SBI ERRCNF- 
MLT ERR- 
NOT BSY- 
MBZ- 



53 35 sbita 1A SBI TIMEOUT ADDRESS 

RESERVED OPERAND FAULT IF WRITE 
31302928 27 



54 36 SBIQC 



PHYSICAL ADDRESS < 29:2> 



READONLY 



PROT 
CHK 



SBI QUAD CLEAR 

RESERVED OPERAND FAULT IF READ 
RESERVED OPREAND FAULT IF MBZ * 
3130 29 



MB? 



PHYSICAL QUADWORD ADDRESS 



WRITE ONLY 
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PROCESSOR REGISTER BIT CONFIGURATIONS (CONT) 



REG.# 

DEC HEX NAME ID* 

56 38 mme MEMORY MANAGEMENT ENABLE 

WRITE 1 ALSO CAUSES MICROCODE TO INVALIDATE TB. 
31 



57 39 TBIA TRANSLATION BUFFER INVALIDATE ALL 

RESERVED OPERAND FAULT IF READ 



58 3A TBIS 



WRITE ONLY 



TRANSLATION BUFFER INVALIDATE SINGLE 

RESERVED OPERAND FAULT IF READ 



VIRTUAL ADDRESS 



WRITE ONLY 



60 3c mbrk 21 MICROPROGRAM BREAKPOINT 

31 





MICRO PROGRAM ADDRESS 



61 3D pmr oc PERFORMANCE MONITOR REGISTER 

RESERVED OPERAND FAULT IF >1 



62 3E SID 03 SYSTEM IDENTIFICATION 

RESERVED OPERAND FAULT IF WRITE 

24 23 1514 1211 



SYSTEM TYPE 


ECO LEVEL 


MFG 
PLANT 


SYSTEM SERIAL NUMBER 



READ ONLY 
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REG. NAME 


REG.IDNO. 


INT.REG.NO. 


31/15 


30/14 


29/13 


28/12 


27/11 


26/10 


25/09 


24/08 


23/07 


22/06 


21/05 


20/04 


19/03 


18/02 


17/01 


16/00 


IBUF 


00 




31 


30 


Data Byte 3 
29 I 28 I 27 


26 


25 


24 


23 


22 


Data Byte 2 
21 1 20 1 19 


18 


" 


16 


15 


,4 


Data Byte 1 
13 1 12 1 11 


,0 


» 


" 


7 


8 


Data Byte 
5 | 4 | 3 


2 


1 













DAY. TIME 


01 


1BTODR 


31 


30 


Time Byte 3 
29 1 28 27 


26 


25 


24 


23 


22 


Time Byte 2 
21 t 20 I 19 


18 


" 


,6 


15 


14 


Time Byte 1 
13 1 12 1 11 


10 


^ 


8 


7 


• 


Time Byte 


2 


1 















SYS. ID 


03 


3E SID 


31 


30 


Type 
29 [ 28 


27 


26 


25 


24 


23 


22 


ECO Level 
21 | 20 | 19 


,8 


" 


,6 


ECO 

Level 
15 


,4 


Plant 
13 I 12 


" 


10 


» 


» 


Serial Number 
7 | 6 | 5 | 4 | 3 


2 


' 


° 




RXCS 


04 


20 RXCS 










































































Done 


Intrpt 
Enable 






















RXD8 


05 


21 RXDB 


3, 


30 


Data Byte 3 
29 1 28 1 27 


26 


25 


24 


23 


22 


Data Byte 2 
21 1 20 I 19 


18 


17 


,a 


,5 


,4 


Data Byte 1 
13 I 12 I 11 


10 


9 


8 


7 


6 


Data Byte 
5 | 4 | 3 


2 


1 


° 



o 

CO 

c 



> 



REG. NAME 


REG. ID NO. 


INT. REG. NO. 


31/15 


30/14 


29/13 


28/12 


27/11 


26/10 


25/09 


24/08 


23/07 


22/06 


21/05 


20/04 


19/03 


18/02 


17/01 


16/00 


TXCS 


06 


22 TXCS 










































































Ready 


Intrpt 
Enable 






















TXDB 


07 


23 TXDB 


31 


30 


Data Byte 3 
29 1 28 1 27 1 26 


25 1 24 


23 1 22 


Data Byte 2 
21 1 20 1 19 | 18 1 17 I 16 


15 


14 


Data Byte 1 
13 | 12 | 11 | 10 


9 | 8 


7 1 6 


Data Byte 
5 1 4 1 3 1 2 1 1 I 














DQ 


03 




31 


30 


29 | 28 


27 | 26 


Dlreadl Q(write) 
25 | 24 | 23 | 22 


21 ! 20 1 19 1 18 1 17 1 16 


15 


14 


13 | 12 


11 | 10 


D(read) Q(write) 

9 | 8 | 7 | 6 


5 | 4 | 3 | 2 | 1 | 














NXT. PER 


09 


19NICR 


31 


30 


29 I 28 


27 I 26 


Next Interval 
25 I 24 1 23 1 22 


21 1 20 1 19 1 18 1 17 1 16 


15 


14 


13 1 12 


11 1 10 


Next Interval 
9 | 8 1 7 1 6 


5 I 4 | 3 1 2 1 1 | 




CLK.CS 


OA 


18 ICCS 


















































Error 























Intrpt 
Req 


Intrpt 
Enable 


Single 
Clock 


Xfer 











Run 




INTERVAL 


08 


1A ICR 


Count (microseconds) 
31 1 30 1 29 1 28 1 27 1 26 | 25 1 24 1 23 1 22 1 21 20 1 19 1 18 1 17 1 16 


Count (microseconds) 
15 I 14 13 I 12 I 11 I 10 I 9 I 8 I 7 6 5 I 4 I 3 I 2 I 1 I 



D 
CD 

C 

v> 

2 
> 

-a 

o 
o 



oo 



REG. NAME 


REG. ID NO. 


INT. REG. NO. 


31/15 


30/14 


29/13 


28/12 


27/11 


26/10 


25/09 


24/08 


23/07 


22/06 


21/05 


20/04 


19/03 


18/02 


17/01 


16/O0 


CES 


OC 


13ASTR 
30PME 















































Nested 

Error 


Control Store Parity Error 
Summary 2 [ 1 | 


EALU 
N 


EALU 
Z 


ALU 

N 


ALU 

Z 


ALU 
C31 


Arithmetic 
Trap Code 


Perf 
Mon En 


AST Level 




VECTOR 


OD 




















Prior 
Valid 


Priority 


Number of Ones 























08 | 07 | 06 


Vector 

05 | 04 | 03 | 02 | 01 


00 




SIR 


OE 


15SISR 




















| 











Interrupt Priority Level 
Active 


F I E 


° 


<= 


" 


A 


Software Interrupt Register 
9 1 8 1 7 1 6 


5 | 4 ! 3 | 2 | 1 


° 








PSL 


OF 


12 IPL 


Compat 
Mode 


Trace 
Pend 








FPD 


Intrpt 
Stack 


Current 

Mode 


Previous 
Mode 





Interrupt Priority Level 


























Decma 
Ovrflo 


Float 
Undflo 


Intger 
Ovrflo 


T 


Condition Codes 
N | Z | V 


c 








TBUF 


10 




Valid 


Protection Code 


Modify 

















Page Frame Number 
20 | 19 | 18 | 17 


,6 


15 1 14 


13 


,2 


11 


10 


Page Frame Number 

9 1 B 1 7 6 


5 | 4 | 3 | 2 | , 


" 



9 

DO 

c 

</> 

S 
> 

o 
o 



REG. NAME 


REG. ID NO 


INT. REG. NO. 


31/15 


30/14 


29/13 


28/12 


27/11 


26/10 


25/09 


24/08 


23/07 


22/06 


21/05 


20/04 


19/03 


18/02 


17/01 


16/00 


TBERO 


12 





































Replace 
Both 


Farce 
G1 


Replace 
GO 


Force 

Gl 


TBMisc 
GO 


FS 


Last Reference 
ADS |MCT3 |MCT2|MCT1 


MCTOllBWCHK 


AR 


TBHit 
G1 | GO 





Force TB 
Parity Error 


Mem 
Man En 














TBER1 


13 





































1D2 


TB Parity Error Bits 
1D1 | 1D0 | QD2 | QD1 


0D0 


TB Parity Error Bits 
1A2 | 1A1 | 1A0 | 0A2 


0A1 


OAO 


CPTB 
PE 





Last 

TP Wrp 


Bad 
IPA 


IPA 
Miss 1 PE IProtEJAutoL 


















ACC.MN 


16 




Write 
TrpAd 























Trap Address 


Write 
pBreak 


Micro 
Match 

















Micro-break (write) 
Current Address (read) 












ACC.CS 


17 


28 ACCS 


Error 











Resrvd 
Oprand 



































Accel 
Enable 





























o 





Accelerator Type 
10 |0|1 












SILO 


18 


31 SBIS 


After 
Fault 


SBI 
Intlk 


SBI ID 

4 | 3 | 2 | 1 


° 


2 


SBI TAG 
1 | 


SBI 
M3/B31|M2/B30|M1/B29 1 M0/B28 


SBI 
CNF llCNFO 


,5 


14 | 13 | 12 | 11 


10 


9 


SBITR 

8 1 7 1 6 


5 1 4 1 3 1 2 1 1 1 










SBI.ERR 


19 


34SBIER 


















































RDS 
Int En 


CRD 


RDS 


CP 
TO 


CPTO 
ST1 


CPTO 
STO 





CPErr 
CNF 


IB 
RDS 


IB 
TO 


IB TO 

ST1 


IB TO 
STO 


IB Err 
CNF 


Mult 
Error 


Not 
Busy 






p 

CO 

c 

V) 

3 
> 

o 
o 



g 



REG. NAME 


REG. ID NO. 


INT. REG. NO. 


31/15 


30/14 


29/13 


28/12 


27/11 


26/10 


26/09 


24/08 


23/07 


22/06 


21/05 


20/04 


19/03 


18/02 


17/01 


16/00 


TIME. ADR 


1A 


35SBITA 


Mode 
1 | 


Prot 

Check 





Physical Address 
29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 


Physical Address 
17 | 16 | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 5 | 4 | 3 | 2 




FAULT 


1B 


30SBIFS 


Parity 
Fault 





Unexp 
RD 





Mult 

Xmit 


Xmit 
Fault 


EFP 


Spare 














Fault 
Latch 


Fault 
Int En 


Fault 

Signal 


Fault 
Lock 




















































COMP 


1C 


32 SB ISC 


Silo 
Lock 


Silo 
lot En 


Lock 
Uncond 


Cond Lock 
Code 


Compare 
Command or Mask 


Compare 

Tag 


Count 




















































MAINT 


ID 


33SBIMT 


Rev 
P0 


WrSeq 
Fault 


Unexp 
RD 


Mult 

Xmit 


4 


Maintenance ID 
3 2 1 





Force Enable 
SBI Invalid 


Reverse Cache Parity 


: orce 
Miss GO 


Force 
MissGI 


Force 
Rep GO 


Force 
Rep G1 


Disabl 
SBI 


Rev 
PI 


G1 
Match 


GO 

Match 


Force 
TO 




























PARITY 


IE 

















































Any 
Error 


CP 
Error 


Data Parity OK 
G1 BO 1 G1 B1 |G1 B2 |G1 B3IG0BOI GO B1 1 GO B2 I GO B3 


Address Parity OK 
GO BO 1 GO B1 1 GO B2| Gl B0| Gl Bll G1 B2 



CO 

c 

V) 

> 

-o 

o 
o 

2 









































REG. NAME 


REG. ID NO. 


INT. REG. NO 


31/15 


30/14 


29/13 


28/12 


27/11 


26/10 


25/09 


24/08 


23/07 


22/06 


21/05 


20/04 


19/03 


18/02 


17/01 


16/00 






























































12 


I " 


,0 


Control Store Address 
9 | 8 | 7 | 6 | 5 


1 " 


1 3 


* 


1 1 1 ° 


UBREAK 


21 


3CMBRK 



























































12 


11 


,0 


Control Store Address 
^ I 8 | 7 | 6 | 5 


« 


3 


2 


' 


o 


WCS ADOR. 


22 


2CWCSA 


















































Invert 
Parity 


Mod 3 
Counter 


,2 


» 


,0 


. | Control Store Address 
9 1 8 1 I 1 6 | 5 


« 


3 


2 


1 





WCS DATA 


23 


2D WCSD 


Data 
31 


Data 
30 


Data 
29 


Data 
28 


Data 
27 


Data 
26 


Data 
25 


Data 
24 


Data 
23 


Data 
22 


Data 
21 


Data 
20 


Data 
19 


Data 
18 


Data 
17 


Data 
16 


Data 
15 


Data 
14 


Data 

13 


Data 

12 


Data 
11 


Data 
10 


Data 
9 


Data 
8 


Data 
7 


Data 
6 


Data 
5 


Data 
4 


Data 
3 


Data 
2 


Data 

1 


Data 




CD 
C 
CO 

> 

-o 

O 

O 



ID-BUS MAP (CONT) 



Scratch Pad Locations 


Name Addr IR No 


Symb 


Name 


Addr 


in No. 


Symb 


P08R 24 08 


POBR 


T2 


32 






P1BR 25 OA 


P1BR 


T3 








SBR 26 OC 


SBR 


T4 


34 






KSP 28 00 


KSP 


T5 


35 






ESP 29 01 


ESP 


T6 


36 






SSP 2A 02 


SSP 


T7 


37 






USP 2B 03 


USP 


T8 


38 








ISP 


T9 


39 










PCBB 


3A 


10 


PCBB 






SCBB 


3B 


ii 


SCBB 






POLR 


3C 


09 


POLR 


TO 30 




P1LR 


3D 


08 


P1LR 


T1 31 


1457 

1458 


SLR 
.BIN 


3E 


OD 


SLR 
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ID-BUS REGISTER BIT CONFIGURATIONS 



ID#: 00 
Bit Fields 
<31:00> 



ID#: 01 
Bit Fields 
<31:00> 



ID#: 03 
Bit Fields 
<31:24> 

<23:15> 
<14:12> 
<11:00> 



ID#: 04 
Bit Fields 
<07> 



NAME: IBUF 

Description 

Data in Instruction Buffer 
Bytes <3:0> 

Read Only 

Located on M8223 (IDPL) 



NAME: TIME OF DAY 

Description 

32 bit counter 
100 Hertz rate 

Read/Write 

Located on M8224 (IRCN) 



NAME: SYSTEM ID 

Description 
System Type 

01=VAX-ll/780 

ECO Level 

Manufacturing Plant 

System Serial Number 

Read Only 

Selected by jumpers on backpanel 

Read from M8236 CIBC,D,E 



NAME: RXCS 

Description 

Done 

Set by console software signifying 
data available in RXDB 

Read Only 

Interrupt Enable 

Allows interrupt when Done set 

Read/Write 

Located on M8236 (CIBE) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



IDI: 05 
Bit Fields 
<31:0> 



IDI: 06 
Bit Fields 
<07> 



<06> 



NAME: RXDB 

Description 

Data from Console Subsystem 

Read Only 

Located on M8236 (CIBC,D,E) 



NAME: TXCS 

Description 

Ready 

Set by console to indicate ready to 
receive data 

Read Only 

Interrupt Enable 

Allows interrupt when Ready set 





Read/Write 

Located on M8236 (CIBE) 


ID#: 07 


NAME: TXDB 


Bit Fields 


Description 


<31:0> 


Data to console subsystem 




Write Only 

Located on M8236 (CIBC,D,E) 


ID#: 08 


NAME: DQ 


Bit Fields 


Description 


<3] :00> 


Read: D Register 
Write: Q Register 




Read/Write 
Located on: 
<7:00> M8228 (DCPC) 
<15:08> M8227 (DDPC) 



<31:16> M8226 (DEPL,M) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



ID#: 09 


NAME: NEXT INTERVAL COUNTER 




Bit Fields 


Description 




<31:00> 


Data loaded into interval counter 






on overflow or XFER bit in CLK CONTL 


REG 




Write Only 






<31:16> M8230 (CEHP) 






<15:00> M8231 (ICLS) 




ID#: 0A 


NAME: INTERVAL CLOCK STATUS 




Bit Fields 


Description 




<15> 


Error 






Over run second overflow before 


first 




serviced. 






Read/Write 1 to clear 




<07> 


Interrupt Request 

Set when counter overflows 
Read/Write 1 to clear 




<06> 


Interrupt Enable 

Enables interrupt on overflow 
Read/Write 




<05> 


Single CLK 

Advance counter on step 
Write Only 




<04> 


XFER 

Forces next interval to counter 
Write Only 




<00> 


RUN 






Allows counter to increment at 


L microsecond 




rate 






Read/Write 






Located on M8231 (ICLS) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



ID#: 0B 


NAME: INTERVAL COUNTER 




Bit Fields 


Description 




<31:00> 


32 Bit Up Counter 

At 1 microsecond rate 

Read Only 

<31:16> M8230 (CEHP) 

<15:00> M8231 (ICLS) 




ID#: 0C 


NAME: CPU ERROR STATUS (CES) 




Bit Fields 


Description 




<16> 


Nested Error 

Used by Memory Management Microcode 

Read Only 

Located on M8230 (CEHP) 




<15> 


Control Store Parity Error Summary 






"OR" of Control Store Parity Error Bi 


ts 




Read Only 

Located on M8231 (ICLS) 




<14:12> 


Control Store Parity Error Bits 

<14>=Group 2 
<13>=Group 1 
<12>=Group 

Read Only 

Located on M8231 (ICLS) 




<11> 


E ALU N 




<10> 


E ALU Z 




<09> 


ALU N 




<08> 


ALU Z 




<07> 


ALU C31 

Read/Write 

Located on M8231 (ICLS) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



<06:04> 


Arithmetic Trap Code 




7=Decimal Divide by 




6=Decimal Overflow 




5=Float Underflow 




4=Float Divide by 




3=Float Overflow 




2=Integer divide by 




l=Integer Overflow 




0=No Trap Pending 




Read/Write 




Located on M8231 (ICLS) 


<03> 


Performance Monitor Enable 




Loaded or read by microcode 




Read/Write 




Located on M8231 (ICLS) 


<02:01> 


AST Level 




Used to deliver AST SIR during RET 




Read/Write 




Located on M8231 (ICLS) 


ID*: 0D 


NAME: VECTOR 


Bit Fields 


Description 


<25> 


Prior Valid 




Indicates at least one bit was set in last 




priority field 




Read Only 




Located on M8230 (CEHP) 


<24:21> 


Priority 




Priority encoded value of bits <31:16> of 




bit mask last written into vector register 




Read Only 




Located on M8230 (CEHP) 


<20:16> 


Number Of Ones 




Number of ones last written 




into vector register 




Read Only 




Located on M8230 (CEHP) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



<08:00> 


Vector 




Hardware generated vector 




Read Only 

Located on M8231 (CEHJ) 


ID#: 0E 


NAME: SOFTWARE INTERRUPT REGISTER 


Bit Fields 


Description 


<20:16> 


Interrupt Priority Level Pending 




Level of highest interrupt active 
at last interrupt strobe time 




Read Only 

Located on M8230 (ICLS) 


<15:01> 


Software Interrupt Register 




Pending software interrupt flags 




Read/Write 

Located on M8231 (ICLS) 


ID#: 0F 


NAME: PROCESSOR STATUS LONGWORD 


Bit Fields 


Description 


<31> 


Compatibility Mode 




CPU executing PDP-11 mode instructions 




Read/Write 

Located on M8230 (CEHP) 


<30> 


Trace Pending 




At end of an instruction and if trace pending 
equal a trace trap is initiated 




Read/Write 

Located on M8230 (CEHP) 


<27> 


First Part Done 




Microcode sets this bit at defined points 
within certain instructions, stating that 
instruction may be restarted from that point 
if an interrupt of instruction occurs. 




Read/Write 

Located on M8230 (CEHP) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



<26> 



<25:24> 



<23:22> 



<20:16> 



<07> 
<06> 
<05> 

<04> 

<03> 
<02> 
<01> 



Interrupt Stack 

Indicates CP operating on interrupt stack 

Read/Write 

Located on M8230 (CEHP) 

Current Mode 

Current operating mode of software 

3=USER 

2=SUPERVIS0R 

1=EXECUTIVE 

0=KERNEL 

Read/Write 

Located on M8230 (CEHP) 

Previous Mode 

Previous operating mode (before change 

mode instruction) 

3=User 

2=Supervisor 

l=Executive 

0=Kernel 

Read/Write 

Located on M8230 (CEHP) 

Interrupt Priority Level 

Current interrupt priority level of CPU 

Read/Write 
Located on M8230 

Enable decimal overflow exceptions 

Enable floating underflow exceptions 

Enable integer overflow exceptions 

Read/Write 

Located on M8231 (ICLS) 

T bit 

Results in setting Trace Pending 

N bit 

Z bit 

V bit 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



<00> 


C bit 












Read/Write 










Located on M8231 (ICLS) 




ID#: 10 


NAME: TRANSLATION BUFFER DATA REGISTER 


Bit Fields 


Description 








<31> 


Valid 












Allows TB hits with VA<13:9> 


and 31 




used 


as index and address<30 


14> 




equal 


s VA MUX<30:14> 








Write 


Only 










Located on M8220 (CAMV) 




<30:27> 


Protection 


Code 










Define Protection of 


Address 








Kernel 


Exec 


Super 


User 




0000 


* 


* 


* 


* 




0001 


Unpredic 


table 








0010 


R/W 


* 


* 


* 




0011 


R0 


* 


* 


* 




0100 


R/W 


R/W 


R/W 


R/W 




0101 


R/W 


R/W 


* 


* 




0110 


R/W 


R0 


* 


* 




0111 


R0 


R0 


* 


* 




1000 


R/W 


R/W 


R/W 


* 




1001 


R/W 


R/W 


R0 


* 




1010 


R/W 


R0 


R0 


* 




1011 


R0 


R0 


R0 


* 




1100 


R/W 


R/W 


R/W 


R0 




1101 


R/W 


R/W 


R0 


R0 




1110 


R/W 


R0 


R0 


R0 




1111 


R0 


R0 


R0 


R0 




* 


No access 










R/W 


Read/Write 










R0 


Read 










Write 


Only 










Located on M8220 (CAMV) 





Modify 

Notes a modified page 

Write Only 

Located on M8220 (CAMV) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



<20:0> 


Page Frame Number 




When translation occurs these bits become 
page numbers, i.e., PA<29:09> 




Write Only 

Located on M8222 (TBME) 


ID#: 12 


NAME: T BUFF REG 


Bit Fields 


Description 


<20:18> 


Force Replace 

DireCtS TB UrihPS *-rt AafinaA m-AMno 



<17:16> 



<15:£ 



<07:06> 



groups 
20=Write Both 
19=Force Replace Group 1 
18=Force Replace Group 

Read/Write 

Located on M8222 (TBME) 

Force Miss 

Force TB miss on defined group 
17=Group 1 
16=Group 

Read/Write 

Located on M8222 (TBME) 

Last Reference 

Data on last non-nop memory reference 
<15> Status of uFS bit 
<14> Status of uADS bit 
<13:10> Status of uMCT field 

<09> 1 means IB WCHK existed on an IB reference 
<08> 1 means reference delayed one cycle by IB 

auto reload 

Read Only 

Located on M8222 (TBME) 

TB Hit 

Indicate which group was a TB hit 
7=Group 1 
6=Group 

Read Only 

Located on M8222 (TBME) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



<04:01> 


Force TB Parity Error 






Allows bad parity to be generated 




No errors 






1 No errors 






2 Group Data Byte 






3 "0 " "1 






4 "0 " "2 






5 "1 " "0 






6 "1 " "1 






7 "1 " "2 






8 "0 Address Byte 







9 " " 


1 




A " 


2 




B " 1 







C " 1 


1 




D - 1 


2 




E No errors 






F No errors 






Read/Write 






Located on M8222 (TBME) 




<00> 


MME 

Enable Memory Management 

Read/Write 

Located on M8222 (TBME) 




ID#: 13 


NAME: TBUFF REG 1 




Bit Fields 


Description 





TB Parity Error Status 

20=1 Group 1 Data Byte 2 
19=1 
18 = 1 
17=1 
16 = 1 
15=1 
14 = 1 
13 = 1 
12 = 1 
11 = 1 
10 = 1 
9 = 1 

Read/Any Write Clears 
Located on M8222 (TBME) 



1 


■ 


" 1 




1 


" 


" 







" 


" 2 







" 


" 1 







n 


" 




1 


Address Byte 


2 


1 


n 


" 


1 


1 


" 


" 








" 


" 


2 





" 


" 


1 





" 


■t 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



<08> 


CP TB Parity Error 




Indicate TB microtrap has been requested 




Read/Any Write Clears 
Located on M8222 (TBME) 


<06> 


Last TB Write Pulse 




Indicates which TB group was last written 

0=Group 

l=Group 1 

Both - Unpredictable 




Read Only 

Located on M8222 (TBME) 


<04> 


Bad IPA 




Contents of IPA are not meaningful 




Read Only 

Located on M8222 (TBME) 


<03:00> 


IPA Info 




Status of last load from IPA 

3=1 TB miss on load 

2=1 TB parity error 

1=1 Protection violation or miss 

0=1 Automatic hardware initiated load 




Read Only 

Located on M8222 (TBME) 


ID#: 16 


NAME: ACCELERATOR MAINTENANCE 


Bit Fields 


Description 


<31> 


Write Trap Address 




When set clocks trap address register 




Write Only 

Located on M8286 (FMHR) 


<23:16> 


Trap Address 




Use to form ROM address on 
ACC trap 



Read/Write 

Located on M8286 (FMHR) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



<15> 


Write Micro Match 




Setting clocks micro match register from 
bits <8:0> of this register 




Write Only 

Located on M8287 (FMLP) 


<14> 


Micro Match 




Indicates a micro match has occured 




Read Only 

Located on M8287 (FMLP) 


<08:00> 


Micro Break/Current Address 




Writes micro break register 

Reads current micro program counter 




Read/Write 

Located on M8287 (FMLP) 


ID#: 17 


NAME: ACCELERATOR CONTROL STATUS 


Bit Fields 


Description 


<31> 


Error 




Read/Any write to this register will clear 
Located on M8286 (FMHR) 


<27> 


Reserved Operand 




Minus zero error 




Read Only 




Located on M8286 (FMHR) 


<15> 


Accelerator Enable 




l=Enable Accelerator 
0=Disable Accelerator 




Read/Write 

Located on M8287 (FMLP) 


<03:00> 


Accelerator type 




01=FPA 




Read Only 

Located on M8287 (FMLP) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



ID#: 18 


NAME: SILO 


Bit Fields 




Description 




16 location SILO used to store SBI activity 


<31> 


After Fault 






First entry after fault cleared 






Read Only 






Located on M8219 (SBHJ) 


<30> 


SBI 


Interlock 

Read Only 

Located on M8219 (SBHJ) 


<29:25> 


SBI 


ID<4:0> 

Read Only 

Located on M8219 (SBHJ) 


<24:22> 


SBI 


TAG<2:0> 

Read Only 

Located on M8219 (SBHJ) 


<21:18> 


SBI 


MASK<3:0> or SBKB31:B28> 

Silo written with SBKB31:B28> when SBI TAG 
equals command address. Otherwise SBI <M3:M0> 
are written 

Read Only 

Located on M8219 (SBHJ) 


<17:lfi> 


SBI 


CNF<1:0> 

Read Only 

Located on M8219 (SBHJ) 


<15:00> 


SBI 


TR<15:00> 

Read Only 

Located on M8237 (TRSF) 


ID#: 19 


NAME: SBI ERROR REGISTER 


Bit Fields 




Description 


<15> 


RDS 


Interrupt Enable 

Enable interrupt for RDS errors 

Read/Write 

Located on M8218 (SBLH) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



Received corrected read data from memory 

Read/Write 1 to clear 
Located on M8218 (SBLH) 



Received read data substitute from memory 

Read/Write 1 to clear 
Located on M8218 (SBLH) 

CP Timeout Status 

12=1 Timeout for CP requested cycle 

11 10 

No device response 

1 Device busy 

1 Waiting for read data 
1 1 Impossible code 

12 - Read/Write 1 to clear 
Also clears bits<ll:10>, 08, 02 
<11:10> Read Only 

Located on M8218 (SBLH) 

CP SBI Error Confirmation 

Set when CP requested cycle receives error 
confirmation to command address transfer 

Read Only 

Write 1 to bit 12 to clear 

Located on MR218 (SBLH) 

IB RDS 

Read data substitute for IB data 

Read/Write 1 to clear 
Located on M8218 (SBLF) 

IB Timeout Status 

06=1 Timeout for IB requested cycle 



05 04 



1 

1 
1 1 



No device response 
Device busy 
Waiting for read data 
Impossible code 



6 - Read/Write 1 to clear 
Also clears bits<5:3> 
05:04 - Read Only 
Located on M8218 (SBLE) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



<03> 



IB SBI Error Confirmation 

Set when IB requested cycle receives error 
confirmation 

Read Only 

Write 1 to bit 6 to clear 

Located on M8218 (SBLF) 

Multiple CP Error 

Set with pending CP timeout or CP SBI error 
confirmation not serviced 

Read Only 

Write 1 to bit 12 to clear 

Located on M8218 (SBLF) 



<01> 


SBI Not Busy 

Read Only 

Located on M8218 (SBLF) 




ID#: 1A 


NAME: TIMEOUT ADDRESS 




Bit Fields 


Description 






Latches physical address on SBI 


timeout; will 




not latch for IB data timeouts 






Read Only 






Latched until CP timeout 






Error bit (SBI ERR REG bit 


12)=1 


<31:30> 


Mode 

31 30 

Kernel 

1 Executive 

1 Supervisor 
1 1 User 

Located on M8219 (SBHJ) 




<29> 


Protection Check 






Equal for references not 


subject to 




hardware protection check 






Located on M8219 (SBHJ) 




<27:00> 


Physical Address 

<27:00>=PA<29:02> 

Located on <27:16> (SBHH,J) 
<16:00> (SBLF,H) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



NAME: SBI FAULT STATUS REGISTER 

Description 
Parity Fault 

SBI Parity Fault 

Read Only 

Located on M8219 (SBHJ) 

Unexpected Read Data Fault 

Read Only 

Located on M8219 (SBHJ) 

Multiple Transmitter Fault 

Read Only 

Located on M8219 (SBHJ) 

Transmitter During Fault 

Read Only 

Located on M8219 (SBHJ) 

Error First pass 

Set by microcode first time through fault 
handling code; used to note double errors 

Read/Write 

Located on M8219 (SBHJ) 

Spare 

Read/Write 

Located on M8219 (SBHJ) 

Fault Latch 

Set from SBI fault 

Read/Write 1 to clear 
Located on M8219 (SBHH) 

Fault Interrupt Enable 

Interrupt on SBI fault enable 

Read/Write 

Located on M8219 (SBHH) 

SBI Fault Signal 

Read Only 

Located on M8219 (SBHH) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



<16> 



ID#: 1C 
Bit Fields 



<30> 



<29> 



<28:27> 



Fault Silo Lock 

Indicates SBI Silo locked from SBI fault 

Read Only 

Write 1 to bit 19 to clear 
Located on M8219 (SBHH) 



NAME: SILO COMPARATOR 
Description 

Allows lock of silo on predetermined data other 
than fault 

Comp Silo Lock 

A. Lock unconditional (see bit 29) 

Locks when counter (bits 19:16) equals F 

B. Conditional lock 

Lock when certain conditions exist. 
Comparator looks at SBI. when match, compare 
signal is generated which allows counter to 
increment. 

When counter equals F, silo will lock 

Unlock by writing number equals F into 
counter 

Read Only 

Clear by writing number not equal F to 

counter 

Located on M8219 (SBHJ) 

Silo Lock Interrupt Enable 

Read/Write 

Located on M8219 (SBHJ) 

Lock Unconditional 

Enables silo lock when counter equals F 

Read/Write 

Located on M8219 (SBHJ) 

Conditional Lock Codes 

28 27 

No compare 

1 ID only 

1 ID TAG 

11 ID TAG, command function or mask 

Read/Write 

Located on M8219 (SBHJ) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



<26:23> 


Compare Command or Mask<3:0> 






Read/Write 

Located on M8219 (SBHJ) 


(SBHH) 


<22:20> 


Compare Tag<2:0> 

Read/Write 

Located on M8219 (SBHH) 




<19:16> 


Count Field<3:0> 






When equals F, allows s: 


lo lock 




Read/Write 

Located on M8219 (SBHH) 




ID#: ID 


NAME: MAINTENANCE REGISTER 




Bit Fields 


Description 




<31> 


Force P0 Reversal on SBI 

Read/Write 

Located on M8219 (SBHJ) 




<30> 


Force Write Sequence Fault 

Read/Write 

Located on M8219 (SBHJ) 





<28> 
<27:23> 



Force Unexpected Read Data Fault 

Causes transmit of SBI TAG=0, Maintenance 
ID, Undefined Data, good parity for 
unexpected read data in a selected nexus 

Read/Write 

Located on M8219 (SBHJ) 

Force Multiple Transmitter Fault 

Maintenance ID<4:0> 

Used to force unexpected read data faults 

Read/Write 

Located on M8219 (SBHJ) (SBHH) 

Force SBI Invalidate 

Forces writes done by CPU on SBI to 
become cache invalidates 

Read/Write 

Located on M8219 (SBHH) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



<21> 



<20:17> 



<16:15> 



Enable SBI Invalidate 

Allows SBI writes to invalidate cache 
Must be =1 for normal operation 

Read/Write 

Located on M8219 (SBHH) 

Reverse Cache Parity 



20 


19 


18 


17 


Reverse 


Parity 
















No P 

















1 


Group 1 


Byte 


A 


Address 








1 





Group 1 


Byte 


B 


Address 








1 


1 


Group 1 


Byte 


C 


Address 





1 








Group 


Byte 


A 


Address 





1 





1 


Group 


Byte 


B 


Address 





1 


1 





Group 


Byte 


C 


Address 





1 


1 


1 


Unused 








1 











Group 1 


Byte 


3 


Data 


1 








1 


Group 1 


Byte 


2 


Data 


1 





1 





Group 1 


Byte 


1 


Data 


1 





1 


1 


Group 1 


Byte 





Data 


1 


] 








Group 


Byte 


3 


Data 


1 


1 





1 


Group 


Byte 


2 


Data 


1 


1 


1 





Group 


Byte 


1 


Data 


1 


1 


1 


1 


Group 


Byte 





Data 



Read/Write 

Located on M8219 (SBHH) 

Force Cache Miss 

16 15 

No miss forced 

1 Force miss Group 1 

1 Force miss Group 

1 1 Force miss Groups 0,1 

Read/Write 

Located on <16> M8219 (SBHH) 
<15> M8218 (SBLH) 

Cache Replacement 

14 13 

Random 

1 Group 1 always 

1 Group always 
1 1 Undefined 

Read/Write 

Located on M8218 (SBLH) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



<12> 


Disable SBI 




When set, no SBI cycles will be started 




Read/Write 

Located on M8218 (SBLH) 


<11> 


Force PI Reversal on SBI 




Read/Write 

Located on M8218 (SBLH) 


<10:09> 


Cache Match 




10=1 Group 1 cache match 
09=1 Group cache match 




Read Only 

Located on M8218 (SBLH) 


<08> 


Force Timeout 




Forces read timeouts 




Read/Write 

Located on M8218 (SBLH) 


ID#: IE 


NAME: CACHE PARITY ERROR REGISTER 


Bit Fields 


Description 


<15:14> 


Error 
Bit Bit 
15 14 




1 No error 




1 IB read reference caused error 




1 1 CP read reference caused error 




15 Read/write 1 clears entire register 
located on M8218 (SBLH) 




14 Read only. Located on M8218 (SBLH) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



<13 


:06> 


Data Parity O.K. 












If set, parity O.K., bit 15 
meaningful information 


must be 


set for 






13 Parity OK CDM Group 
12 " 
11 " 
IB » » 

o * ll It If 

6 " 


1 
1 
1 
1 






Byte 

H 
I* 

tl 



1 
2 
3 

1 
2 
3 






Read Only 

Located on M8218 <13:8> (SBLH) 
<7:6> (SBLF) 






<05 


:00> 


Address Parity O.K. 












If set, parity O.K., bit 15 
meaningful information 


must be 


set for 






5 Parity OK CAM Group 

3 W H n N 

2 .. .... 

1 " 

" " 





1 
1 
1 


Byte 

n 


e 
l 

2 

e 
l 

2 






Read Only 

Located on M8218 (SBLF) 








ID#: 


20 


NAME: USTACK 








Bit 


Fields 


Description 








<15 


00> 


Reading pops top address from micro stac 
Writing pushes address on micro stack 


"C 






<15:00> = Control Store Add 


ress<15: 


30> 






Read/Write 

Located on M8235 (USCD) 








ID#: 


21 


NAME: UBREAK 








Bit Fields 


Description 








<12 


00> 


Data used to compare micro PC for scope 
or stopping system clock when SOMM set 


3ync 






Read/Write 

Located on M8235 (USCD) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



ID#: 22 


NAME: WCS ADDRESS 


Bit Fields 


Description 


<15> 


Invert Parity 




When set inverts WCS parity 




Read/Write 




Located on M8235 (USCD) 


<14:13> 


Modulo 3 Counter 




Counter used to point to which 32 bit 




quantity of WCS is to be written 




Read/Write 




Located on M8235 (USCD) 


<12:00> 


Control Store Address 




Use to address WCS for writing 




Read/Write 




Located on M8235 (USCD) 


ID#: 23 


NAME: WCS DATA 


Bit Fields 


Description 


<31:00> 


Data 




Used to write data into WCS 


<07:00> 


Number of WCS Boards Present 




0=1 0-1K Present 




1= 1-2K 




2= 2-3K 




3= 3-4K 




4= 4-5K 




5= 5-SK 




fi= 6-7K " 




7= 7-8K 




<31:8>Write Only 




<7:0>Read/Write 




Located on M8233 (WCSB) 
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ID-BUS REGISTER BIT CONFIGURATIONS (CONT) 



ID# 



24 


P0BR 


25 


P1BR 


26 


SBR 


28 


KSP 


29 


ESP 


2A 


SSP 


2B 


USP 


2C 


ISP 


2D 


FPDA 


2E 


D.SY 


2F 


Q.SY 


30 


T0 


31 


Tl 


32 


T2 


33 


T3 


34 


T4 


35 


T5 


36 


T6 


37 


T7 


38 


T8 


39 


T9 


3A 


PCBB 


3B 


SCBB 


3C 


P0LR 


3D 


P1LR 


3E 


SLR 



All Registers <31:0 

<31:24> M8230 CEHN 

<23:16> M8230 CEHM 

<15:08> M8231 ICLR 

<07:00> M8231 ICLP 



ID registers 24 through 2F are 
stored in A temps on CEHK, ICLL 



ID registers 30 through 3E are 
stored in B temps on CEHK, ICLL 



All registers are Read/Write 
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SILO REGISTER INTERPRETATION 



The SB I silo is a read only register file that provides temporary 
storage of various SBI signals for the last 16 SBI cycles. 

The assertion of fault by any nexus locks the silo, sets fault 
silo lock in the fault register, and makes the data available 
through the silo register. The silo may also be locked through 
the use of the SBI comparator register, but comp silo lock will 
set in the comparator register rather than fault silo lock. 

Examining the silo register when the silo is not locked will 
result in all zeros being returned. 

Following is a breakdown of the silo register and a description of 
the various fields. 

AFTER Fault Set for first entry after fault clears. 
(31) 

SBI Interlock The interlock line is asserted by the 
(INTLK 30) commander nexus when issuing the interlock 

read and then by memory when asserting the ACK 
conf i rmat ion. 

Identifier Field Identifies the logical source or destination 
(ID 29:25) of information, depending on the TAG type. 

TAG Type ID 

Command address Source 

Writedata Source 

Interrupt summary read Source 

Read data Destination 

ID code corresponds to the TR line at which 
the device operates. 





ID Code 


Device TR 




00001 


Memory Adapter 1 1 




00011 


UNIBUS Adapter 1 3 




01000 


MASSBUS Adapter 1 8 




01001 


MASSBUS Adapter 2 9 




10000 


Processor 16 


TAG Field 


Defines 


the transmit or receive in. 


(TAG 24:22) 


types. 
TAG Type 






000 


Read Data 




011 


Command Address 




101 


Write Data 




110 


Interrupt Summary Read 
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SILO REGISTER INTERPRETATION (CONT) 



Function Field Used with command address TAG to specify the 

(F 21:18) command type. Silo bits 21:18 are written 

with function bits B31:B28 when the SBI 

specified a command address, otherwise SBI 

mask bits are written here. 



Function 


Function 


Code 


Definition 


0000 


Reserved 


0001 


Read Masked 


0010 


Write Masked 


0011 


Reserved 


0100 


Interlock Read Masked 


0101 


Reserved 


0110 


Reserved 


0111 


Interlock Write Masked 


1000 


Extended Read 


1001 


Reserved 


1010 


Reserved 


1011 


Extended Write Maskked 


1100 


Reserved 


1101 


Reserved 


1110 


Reserved 


1111 


Reserved 



Mask Field Primary function: Specify particular data 

(M 21:18) bytes of an addressed location for an 

operation . 

Mask Byte 



0001 





0010 


1 


0100 


2 


1000 


3 



Second function: Specify particular read data 
types during a read. 



Mask 


Data Type 


0000 
0001 
0010 


Read Data 

Corrected Read Data 
Read Data Substitute 


00 
01 

11 
10 


No response (N/R) or 
Acknowledge (ACK) 
Error (ERR) 
Busy 



Confirmation Code 00 No response (N/R) or unasserted 
(C 17:16) 



NOTE: No response is normal when there is no 
activity on SBI. 

Arbitration Field Indicates the TR devices that are requesting 
(TR Lines 15:00) access to and control of the SBI. 
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SILO REGISTER INTERPRETATION (CONT) 



Example of Interpreting a Deposit Byte: 

D/B 500 AA 
The following would appear in the silo register if it was locked. 

R E/ID 18 
Cycles Silo Bit Breakdown 



c\ 



ID00000018 20C80001 ID = CPU, TAG = C/A, FUN = WRITE 
MASK, TR = HOLD 



C2 



ID00000018 21440000 ID = CPU, TAG = WRITE DATA, MASK 
= BYTE 



C3 
C4 



ID00000018 00010000 CNF = ACK 

ID00000018 00010000 CNF = ACK 



These cycles correspond to the following figure. 



SBI CYCLES 
(C0-4I 



COMMANDED 



TRANSMITTER 

NEXUS 

[ARBITRATION) 



ASSERTS 
TR#ON 



NO HIGHER 

TR# 

ASSERTED 



TRANSMITTER 

NEXUS 

(INFORMATION) 



TRANSMITTER 

NEXUS 

(INFORMATION] 



RECEIVER 
NEXUS 

(CONFIRMATION) 



RECEIVER V/A 

NEXUS £/// 

(CONFIRMATION] f/// 



ASSERTS 
DATA 



ASSERTS 
C/A AND 
HOLD 



STROBES STROBES 

ACK INTO ACK INTO 

LATCHES LATCHES 



I I I I I I I 1 I I I I I I I I I I I I 

TIME < TO T1 T2 T3 TO T1 T2 T3 TO T1 T2 T3 TO T1 T2 T3 TO Tl T2 T3 TO 

™ ME \ I I I I I I I I I I I I I 1 I I I I I I 



RESPONDER-' 



STROBES STROBES 

C/A INTO DATA INTO 



ASSERTS 
I C/A ACK 



RECEIVER 

NEXUS 

(INFORMATION! 



RECEIVER 

NEXUS 

[INFORMATION! 



ASSERTS 
DATA ACK 



TRANSMITTER 

NEXUS 

ICGNFIRMATtONI 



TRANSMITTER 

NEXUS 

(CONFIRMATION) 



% 
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MICROCODE MACHINE CHECK ERROR LOGOUT 



At any machine check, the error handling microcode attempts to 
log out the following information. Ordinarily, it appears on the 
stack as shown, but if a double error halt occurs, the operator 
can find the same information in the ID-bus temporaries. This 
information is VAX-11/780 specific, of course, and does not apply 
to other members of the family. 

ID 

Notes 

40(dec) = 28 (hex) 

See below 

See CES register format 

Microcode error location 

Virtual address 

See TBER0 format 
See TBER1 format 
physical addr/4 
See PARITY format 
See SBI.ERR format 



The summary parameter is a longword. Byte 1 is a flag, which is 
nonzero if a CP timeout or CP error confirmation interrupt was 
pending at the time the machine check occurred. The interrupt, if 
any, has been cleared. Byte zero indentifies the type of machine 
check : 

00 - CP Read Timeout or Error Confirmation Fault 

02 - CP Translation Buffer Parity Error Fault 

03 - CP Cache Parity Error Fault 
05 - CP Read Data Substitute Fault 

0A - IB Translation Buffer Parity Error Fault 

0C - IB Read Data Substitute Fault 

0D - IB Read Timeout or Error Confirmation Fault 

0F - IB Cache Parity Error Fault 

Fl - Control Store Parity Error Abort 

F2 - CP Translation Buffer Parity Error Abort 

F3 - CP Cache Parity Error Abort 

F0 - CP Read Timeout or Error Confirmation Abort 

F5 - CP Read Data Substitute Abort 

F6 - Microcode "not supposed to get here" abort 

"IB" refers to memory reads generated by the instruction buffer in 
the process of prefetching the instruction stream. In these 
cases, the address stored at (SP)+16 is from VIBA. "CP" refers to 
memory references explicitly requested by microcode and whose 
address comes from VA. 





Memory 


ID 




Data 


Location 


Location 


Byte Count 


(SP) 


None 


Summary Parameter 


(SP)+4 


10 


(30) 


CPU Error Status 


(SP)+8 


Tl 


(31) 


Trapped UPC 


(SP)+12 


T2 


(32) 


VA/VIBA 


(SP)+16 


T3 


(33) 


D register 


(SP)+20 


T4 


(34) 


TB ERR 


(SP)+24 


T5 


(35) 


TB ERR 1 


(SP)+28 


T6 


(36) 


Timeout Address 


(SP)+32 


T7 


(37) 


Parity 


(SP)+36 


T8 


(38) 


SBI Error 


(SP)+40 


T9 


(39) 


PC 


(SPJ+44 


None 


PSL 


(SP)+48 


None 
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DOUBLE ERROR HALT 



The CPU will halt if it finds on entry to the error handling 
microcode that EFP is set. 

The information on the first error will be in ID[30-39] and 
U-STACK (trapped microaddresses) . Unpredictable on CS parity 
errors. 

The information on the second error will be in the associated 
error/status registers. 

The CPU will be halted after leaving a double error halt code in 
ID[D.SV] = ID(2E) . 



SUMMARY PARA. 


T0 


30 


CES 


Tl 


31 


TRAPPED UPC 


T2 


32 


VA/VIBA 


T3 


33 


D-REG 


T4 


34 


TBER0 


T5 


35 


TBER1 


T6 


36 


TIME.ADDR 


T7 


37 


PARITY 


T8 


38 


SBI.ERR 


T9 


39 
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V-BUS CHANNEL CONFIGURATION 



VBUS 
CHANNEL 



RELATED 
MODULES 








use 

M8235 












1 




CEH 
M8230 














2 




DAP 
M8229 




ICL 
M8231 


I 










3 




TBM 
M8222 




IDP 
M8223 


I 










4 




CAM 
M8220 




CDM 
M8221 












5 




SBL 
M8218 




SBH 
M8219 












6 




FCT 
M8289 




FAD 
M8288 












7 




RESERVED 





IRC 



M8224 
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V-BUS DIRECTORY 



00 

me 



OjT 
(*' X) 



(•00 1 



« I T n*r; 

'.',<:» .'3 uSCF 

000' 1 USCF 

00002 user 

C'HJ! USC 



"ODULE 



"8235 

"8235 
"8235 
"8235 



C»T0 
CPT0 
CPT0 
CT0 



SIGNAL m»"E 



USCF UPCSV 00 
USCF UPCSV 01 
USCF UPCSV 0? 
USCF UPCSV ?5 



00 
00 



a 

'•' "05 



000. »u nSCF 

000 «5 iiSCF 

i'/i.'j, user 

»»?■'; mscf 



"8235 C°T0 

"8235 CPT0 

"8255 CPT0 

"8235 C p T0 



USCF UPCSV P<| H 

USCF UPCSV 05 H 

USCF UPC5V 06 H 

USCF UPCSV 07 H 



U0 

00 

00 

00 



A 



»'VI" USCF 

0>0I1 USCF 

•"'01? USCF 

«»H USCF 



"8235 C C T0 

"e235 CPT0 

"8255 C°TI" 

"8235 CT0 



USCF UPCSV 08 H 

USCF UPCSV 09 H 

USCF UPCSV 10 M 

USCF UPCSV 11 M 



00 
00 
00 
00 



f.L'C 

Minn 
mi»F 



0"'Jla USCF 

0.1015 uSCR 

sunn USCB 

1-00I7 IJSCJ 



"8235 CTii 

"8235 CPTX 

"8235 C°TX 

"8235 CPTX 



USCF UPCSV 12 H 

USC" STALL h 

USC8 UTP1P H 

USCJ ECO DISPATCH 0b 



00 
00 
00 



00 10 

0M2 
0n| J 



00020 USCE 

0*021 usee 

00022 USCt 

0*023 USCE 



"8235 C°T1 

"8235 C°T3 

►"8235 C p T3 

"8235 CPT3 



USCf ID BUS XCVB FN L 
USCE CS «P (31:00) H 
USCE CS "> (63:32) H 
USCE CS »B (95:60) H 



00 
00 
00 
00 



.1 1 U 
0015 
001b 

0H 17 



00020 USCE 

00025 USCE 

0.»02t USCL 

00027 USC 



"8235 CPTX 

"8235 C°T| 

"8235 C p TX 

"8235 CPTX 



USCE »CS *S CYCLE H 

USCE hCS "F" 4V4IL L 

FCTX »CC DVEPPIOE L 

USC" 1BUF FN (07:00) L 



00 
00 
00 
00 



U 1 ft 
00 19 
00 1 « 



0,1030 USC* 

00031 USC" 

0003? USC- 

00033 USC-' 



"8235 CPTX 

"8235 CPTX 

""235 CFTX 

"8235 C°TX 



ICL" »LU Z (1) 
CCP» L»00 H 




0,'1C 
00 ID 
00 IE 
001F 



0003a USC*^ 

00035 USCN 

00036 USC"- 

00037 USC 



"8235 CPTX 

"8235 C"TX 

"8235 CPT« 

H8235 C°TX 



E 

F 

»CC» UB0 

J 



00 



0020 
0021 
0022 
0023 



000U0 U5CN 

00001 USCN 

00012 USC" : 

00013 USCN 



"8235 CPTX 

"6235 CPTX 

"8235 CPTX 

"8235 C°TX 



CEHB PSL C HIT 
ICL* *LU C (1) 



00 
00 



00211 
0025 
0026 
0027 



0001IU USC k : 

00015 USC^ 

300116 USC"> 

00017 USC 



"8235 C p TX 

"8235 CPTX 

"8235 C°Tx 

"8235 C°TX 



4CC» UB1 M 
S 

T 



0028 
0029 
002» 

00JO 



"0050 USCN 

00051 USCN 

00052 USCN 

00053 USCN 



"8235 C°TX 

"8235 CPTX 

"8235 CPTX 

"8235 CPTX 



OCPi L401 H 
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V-BUS DIRECTORY (CONT) 



00 

00 
00 


002C 

0020 
002E 
002F 


0005a 
00055 
00056 
00057 


uscn 
uscn 
uso 
usc>< 


"8235 
"8235 
"8235 

"8235 


CPTX 

CPTX 

erx 

CPTX 


is 

00 

00 


eejij 
0031 
0032 

0033 


00060 
00061 
0006? 
0006] 


USCN 

uses 

USCN 
USCN 


"8235 
"8235 
"8235 
"8235 


CPTX 
CPTX 
CPTX 
CPTX 


00 
80 
88 


003<l 

0035 

0036 

0037 


0006U 

08065 
00066 

00067 


uscn 

USCN 
USCN 
USCN 


"8235 
"8235 
"8235 
"8235 


CPTX 
CPTX 
CPTX 
CPTX 


ee 
Be 


eeje 

0039 
8834 

00SP 


00078 
00071 
00072 
00073 


uscn 

USCN 
USCN 
USCN 


"8235 
"8235 
"8235 
"8235 


CPTX 

CPTX 
CPTX 
CPTX 


ee 
ee 

ee 

ee 


003C 

eeso 
eeie 

eejF 


0007(1 
00075 
00876 
00B77 


USCN 

USCN 
USCN 
USCN 


"8235 
M8235 
"8235 
"8235 


CPTX 
CPTX 
CPTX 
CPTX 


ee 
ee 
Be 
ee 


0000 
eeai 
eei2 

00«3 


00100 
00101 
00102 
00183 


USCN 
USCN 

use* 
use 


H823S 
"8235 

"8235 
"8235 


CPTX 
CPTX 
CPTX 
CPTX 


ee 

ee 
ee 
ee 


eixio 
eeis 
eei6 

00(17 


001011 
00105 
00106 
00107 


use 
use 
use 
use 


"8235 
"8235 
"8235 
"8235 


CPTX 
CPTX 
CPTX 
CPTX 


ee 
ee 
ee 
Be 


0818 
00(19 
00(1* 

00(16 


00110 
00111 
00112 
00113 


use 
use 
use 
use 


"8235 

"8235 
"8235 
"8235 


CPTX 
CPTX 
CPTX 
CPTX 


ee 
ee 
ee 
Be 


eetic 
eeuD 
eeiiE 
ee«F 


00110 

00115 
00116 
00117 


use 
use 

USCH 

uscj 


"8235 
"8235 
"82J5 

"8235 


C B TX 
CPTX 
CPT3 
CPT0 


ee 

ee 
ee 
ee 


8058 

eesi 

0052 
B0S3 


00120 
00121 
00122 
00123 


USCJ 
USCJ 
USCJ 
USCJ 


"8235 
"8235 
"8235 
"8235 


CPTX 
CPTX 
CPTX 
CPTX 


ee 
ee 
ee 

ee 


0051 
B055 
0056 
0057 


00121 
00125 
00126 
00127 


USCJ 
USCJ 

uscj 

USCJ 


"8235 

"8235 
"823S 

"8235 


CPTX 
CPTX 
CPTX 
CPTX 



4CC» UB2 H 
CE"E UTR4P VECT H 
TB"D LIST REP CODE 1 H 
OAPD SStl) H 



00 

CEHE UTP4P VECT 1 H 

TB"D L»ST REF CODE H 

OOPS SC N,E. H 



JJ 

CEHE UTR»P VECT 2 H 

CEHF NESTED ERR (I) 

tCLK E»LU 2 (1) H 



NN 

CEHE UTR*P VECT 3 H 
CEHH FPD BIT I 
ICLK MLU N (1) H 



TT 

U5CN BEN EN (1B|U) M 

USCN BEN EN tlFUC) M 

USCN BEN EN (13110) H 



USCN BEN EN (07100) M 
USCN BEN EN (0F|08) H 
USCP BRBIT0(1F|1C) H 
ICLE BRBIT0(lBlia) H 



ICLE BHBIT0(0Fi08) H 

USCP BRBITK1FHC) H 

ICLE BRBITKlBllll) H 

ICLE BRBITK0FI08) H 



USCP BRBIT2(lFllC) 
ICLE BRBIT2(IBlltt) 
ICLE BRBIT2C0FI08) 
USCP BRBITJ(IFHC) 



ICLE BRBIT3(lBll«) 
USCP BRBIT«(IFHC) 
USCH SYNC PULSE H 
CIBN D "»INT RTN H 



USCJ INIT (1) H 
USCJ ST»LL (1) H 
USCJ UTR»P (1) H 
USCJ UECO (1) H 



USCJ "*INT RET (1) 
USCJ PRIOR L 
USCJ PRIOR 1 L 
USCJ PRIO" 2 L 
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V-BUS DIRECTORY (CONT) 



»» 



00 
bb 



0058 BDIJg USC" "8235 Z'ti USC" BUF UPC Hi? M 

easi bkiji use "8235 cpt2 usc» buf upc 01 m 

005* 001J2 USC" "*255 CPT2 USC BUF UPC P2 H 

B05B B«ISJ USC" MB235 CPT2 USC" BUF UPC 01 M 



Be oese 001s* use "82J5 cptj use" puf upc ho m 

00 0*50 00135 use "8255 cpts use buf upc 9% m 

00 B05E 0813* USe "8235 C P T2 USC" BUF UPC 06 H 

BB 805F 001ST USCM "8235 CPT2 USe BUF UPC 07 H 

00 0060 0B1O0 USC" "8235 CPTJ USC BUF UPC 08 H 

B8 0061 00101 USe "8235 CPT2 USC" BUF UPC 0<> M 

00 0062 00102 USC" "8235 CPT2 USC" BUF UPC 10 f 

0B 0B63 00103 USC" "8235 C'T? USC" BUF UPC 11 > 



eg 
se 
00 

B0 



0060 
0065 
0066 
0067 



00100 
00105 
00106 
00107 



USC" 
USCX 
USCX 
USCX 



"S2J5 
"8235 
"8235 
"8255 



CPT2 
CPTX 
CPTX 
CPTX 



USC" BUF UPC 
RESERVED 
RESERVED 
RESERVED 
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V-BUS DIRECTORY (CONT) 



CHAN 


BIT 
(HEX) 


BIT DHG 
(OCTAL) 


"ODULE 


T.S. 


SIGNAL Nt"E 


»! 

81 

Bl 


0005! 

0001 

0002 

0003 


untitle 
00001 
00002 
00003 


CEHE 
CEHE 
CEHE 
CEHE 


"8230 
H8230 
H8230 
"8230 


CPTX 
CPTX 
CPTX 
CPTX 


pcsc 

PCSC 
PCSC 
SflLP 


PAR ERR (95160) > 
PtR EPS (63132) ► 
PtR ERR (31100) ^ 
PtP ERR TRtP L 


81 

Bl 

Bl 
Bl 


0000 
(1885 
0006 

0007 


00000 

00005 
00006 
88887 


CEHE 

CEHF 

CEHF 
CEHF 


"6230 
H8230 

MB230 
HB230 


CPTX 
CPTX 
CPTX 
CPTX 


TB"« 
CEHF 
CEHF 
CEHF 


PROT UTRtP L 
IRD STtTE H 
R£tO RLOG H 
LOAD STtTE H 


Bl 

Bl 
Bl 
»1 


Been 

K009 

0i»0A 
000B 


00010 
00011 
00012 
0(1013 


CEHF 
CEHP 
CEHi 
CEHt 


"6230 

"6230 
"6230 
"8230 


CPTX 
CPTX 
CPTX 
CPTX 


CEHF 
ICLS 
OEP" 
OOPD 


CLP UXORD (1) H 
EN ID XCEIV L 
BHX31 L 
9HX15 L 


Bl 
Bl 
Bl 
Bl 


000C 
8800 
000E 

000F 


00010 
00015 
00016 
08017 


CEHt 

CEHt 
CEH» 
CEHt 


"8?3« 
H8230 
"8230 
H8230 


CPTX 
CPTX 
CPTX 
CPTX 


OCPO 
OEPO 
0DP8 
DCPO 


B"X07 L 
t"X31 L 
t"X15 L 
t"X07 L 


Bl 
Bl 
Bl 
Bl 


0010 

ecu 

0012 

0013 


00020 
0-3021 

00023 


CEHt 
CEHt 
CEHt 
CEma 


"8230 
"8230 
"8230 

"8230 


CPTX 
CPTX 
CPTX 

CPTX 


OEPK 
DCPL 
DCPL 
DCPL 


tLU BUFF31 L 
tLU CARRY31 L 
ALU CARRY15 L 
ALU CARRY07 L 


Bl 
81 
Bl 
Bl 


0015 
8016 
0017 


00020 
00025 
00026 

00H27 


eEH» 

CEH» 
CEHA 
CEH* 


"8230 

"8230 
"8230 
"8238 


CPTX 
CPTX 
CPTx 
CPTX 


CEHt 

CEHt 
CEHt 
CEHI 


ALU BUFF17 L 
ALU BUFF16 L 
ALU BUFF15 L 
ALU BUFF07 L 


Bl 
Bl 
Bl 
Bl 


0310 
0019 
08U 
0010 


00030 
00031 
08032 
00033 


CEHt 
CEHt 
CEHt 
CEHt 


"8230 
"8230 
"8230 
"8230 


CPTx 
CPTX 
CPTX 
CPTX 


DEPN tLU(30M8)«0 L 
ODPF ALIK15I08)«0 L 
DCPF tLU(07l00)»0 L 
BUS tLU BYTE2.3 t>B H 


Bl 
81 
81 
Bl 


00IC 
0*10 
001E 

001F 


0083a 

00035 
00036 
00037 


CEHt 
CEHt 
CEHB 
CEHB 


"8230 
"8230 
"8230 
"8230 


CPTX 
CPTX 

CPTX 
CPTX 


BUS tLU BVTE1 A»B H 
BUS tLU BYTE0 tie H 
DCPt t"X00 L 
DtPB tUALU«t PLUS B L 


8| 
81 

81 
Bl 


0&2fl 
0021 
M0?S 
0023 


000H0 

00001 
000(12 
00013 


CEHB 
CEHC 
CEHC 
CEHC 


"8230 
M8230 
"8230 
"8230 


CPTX 
CPTX 
CPTX 
CPTX 


DtPB 
ODPN 
ODPN 
tCCX 


AUALU»A "INUS B L 
EALU09 H 
EALU08 H 
"DATA H 


Bl 
Bl 
81 
Bl 


0020 
0025 
81^26 
0027 


00000 

000115 
000(16 
00007 


CEHC 

CEHC 
CEHC 
CEHD 


"8230 

"8230 
"8230 
"6230 


CPTX 
CPTX 
CPTX 
CPTX 


tccx 

ACCX 

»ccx 

CEHD 


ZDATA H 
VOtTt H 
CDATA H 
SECOND REF H 


Bl 
Bl 

81 
81 


acSA 
002s 


00050 
00051 
00052 
00053 


CEHO 
CEHB 
CEH!) 
CEHO 


"6230 
"6230 
"6230 
"8230 


CPTX 
CPTX 
CPTX 
CPTX 


S»LT 
IPCJ 
IRCJ 
IPCJ 


STALL L 
DO CONT H 
FLOAT H 
MORD CONT H 
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V-BUS DIRECTORY (CONT) 



fJi 

ai 
11 
bi 

t>l 

hi 

Bl 

Bl 

81 

«1 
Bl 
Bl 



ei 

Bl 

Bl 
Bl 



Bl 
Bl 
Bl 

Bl 



?820 
002E 

k«?f 


8U85U 
0fli«S5 
88056 
80057 


CEHO 
CEHO 
CEHE 
CEHE 


«823t> 
H8230 
M8238 

H8238 


C'TX 
CPTX 
CPTX 
CPTX 


I»CJ 

TgMN 
OOPS 
USCB 


BYTE CONT H 
SAVE CONTEXT H 
FLOAT N2ER0 H 
CLR UTR»P L 


lH'3? 

8,«3\ 
8032 

003s 


80060 
8i1061 
00862 
08063 


CEHR 
CEHR 

CEHR 

CEHE 


"8238 
M8238 
HK230 
M8230 


CPTX 

C»T» 
C»TX 
CPTX 


OCPH 
OCPJ 
OCPJ 

T8HH 


V*02(t) H 
V40K1) H 
V»88(l) H 

EN CHOD»DRS H 


8031 
0035 
8016 
BUST 


088611 
00065 
88866 
00067 


CEHE 
CEHE 
CEHE 
CEHE 


H8230 
M82S0 
M8230 
H8230 


CPTX 
CTX 
CPTX 
CPTX 


TBHN 
TBMH 
SBL" 
SBLP 


P»GE EDGE H 
EN UNiLISN TP«P 
TIHEOUT TR»P L 
ROS TR»P I 


8838 

003<> 

803* 
0038 


08078 
00071 
00072 
08073 


CEHE 
CEHE 
CEHE 
CEHE 


"6238 

"8238 

"6238 
M8230 


CPTX 
CPTX 
CPTX 
CPTX 


T9HW 
TRMB 
T8«W 
CEHE 


TB PiR UTR»P L 
MISS UTR»P L 
M8JT UTR4P L 
CS PE TR»P H 


BB3C 

083D 
003E 
00SF 


08074 
08075 
00076 

00077 


CEHK 
CEHX 
CEHX 
CEHX 


"8230 
H8230 
M8230 
H8238 


CPTX 
CPTX 
CPTX 
CPTX 


RESERVED 
RESERVED 
RESERVED 
RESERVED 
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V-BUS DIRECTORY (CONT) 



Chan 


BIT 
(HEX) 


BIT 
(OCTAL) 


DWG 


MODULE 


T.S. 


SIGNAL NAME 




02 
»z 
02 

82 


8888 
8881 
8882 
8883 


08000 
00081 
00082 
08003 


DAP* 
DAPA 
DAPA 
DAPA 


M8229 

M6229 
"6229 

H6229 


CPTX 
CPTX 
CPTX 
CPTX 


IRCF 
IPCF 
IPCF 
IRCF 


DPC0 
0PC1 
0PC2 
0PC3 


H 

H 
H 

H 




• 2 

82 
»2 
02 


8884 
8085 
8886 
8887 


80004 
88805 
80806 
80007 


DAPA 
DAPA 
DAPA 
OAPA 


"8229 
H8229 
"8229 
HB229 


CPTX 
CPTX 
CPTX 
CPTX 


IRCF 
IRCF 
IRCF 
IPCF 


0PC4 
0PC5 
0PC6 
0PC7 


H 
H 
H 
H 




«2 

82 
82 
82 


8886 
8889 

888* 
8888 


88818 

80811 
00012 
00013 


DAPX 
DAPX 
DAPX 
DAPC 


H8229 
"8229 
M6229 
M6229 


CPTX 
CPTX 
CPTX 
CPTX 


CEHO "EMREF OT«B H 
CEHO "EMREF DT«LFDG 
RESERVED 
RESERVED 


H 


a? 

»2 
82 


000C 
0880 
088E 
088F 


00814 
(«08I5 
80816 
88017 


DAPC 
DAPC 
DAPC 
DAPO 


M8229 
"8229 
"6229 
"8229 


CPTX 
CPTX 
CPTX 
CPTX 


IRCE 
IRCE 
IRCE 
IRCH 


BYTE CONT H 
WORD CONT H 
LFDO CONT H 
PC REG H 




82 

82 
82 
82 


0810 
0811 
0012 
801J 


08028 
00021 
00022 
00023 


DAPF 
DAPF 
DAPP 
DAPF 


"8229 

"8229 
"8229 

"8229 


CPTX 
CPTX 
CPTX 
CPTX 


RESERVED 
IPCE SP1 
IRCE SP1 
IRCE SP1 


C0N2 H 
C0N1 H 
COM0 H 




82 
82 

82 
82 


88111 
8015 
0016 
081T 


00024 
80025 
00026 
00827 


DAPX 
OAPD 
DAPF 
DPAF 


"8229 
"8229 
"8229 
"8229 


CPTX 
CPTX 
CPTX 
CPTX 


OAPB RLOG 
CEHF REAC 
RESERVED 
RESERVED 


UPDATE H 
RLOG H 




82 
82 
82 
82 


0018 
0014 
0011 

8016 


80830 
00031 
00032 
00033 


DAPX 
DAPX 

DAPX 
OAPL 


"8229 

"6229 
"8229 
H8229 


CPTX 
C p TX 
CPTX 
CPTX 


RESERVED 
RESERVED 
RESERVED 
IDPN SP1 


AOR0 L 




82 
82 
82 

82 


001C 
0010 
001E 

00IF 


00834 
08035 
08036 
08837 


OAPl 
OAPL 
OAPL 
DAPL 


"8229 

"8229 
"8229 
"8229 


CPTX 
CPTX 
CPTX 
CPTX 


IDPN 
IDPN 
IDPN 
IDPN 


SP1 
SP1 
SPI 

SP2 


ADR1 L 
ADR2 L 
ADR3 L 
AOR0 L 




82 
82 
82 
82 


0020 
0021 
0822 
8023 


00040 
80041 
00842 
00043 


OAPL 
OAPL 
DAPL 
OAPL 


"8229 

"8229 
"8229 
H8229 


CPTX 
CPTX 
CPTX 
CPTX 


IDPN 
IDPN 
IDPN 
IDPN 


SP2 

SP2 
SP2 

PRN 


A0R1 L 
ADR2 L 
ADR3 L 
L 




82 
82 
82 

82 


002a 
0825 
0826 
0827 


00044 
00045 
80046 
00047 


OAPL 
OAPL 
DAPL 
DAPX 


"6229 
"8229 
"8229 
"6229 


CPTX 
CPTX 
CPTX 
CPTX 


IDPN PRN 
IDPN PRN 
IDPN PRN 
RESERVED 


1 L 

2 L 

3 L 
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V-BUS DIRECTORY (CONT) 



■ 2 

• 2 

• 2 

• 2 



BIT 
("EX) 

0026 
0024 

0021 
002B 



BIT OKG 
tOCTAL) 

00050 ICLT 

00051 ICLA 

00052 ICL* 
0005J ICLA 



MODULE T.S. 



"8231 
"8231 
"8231 
"8231 



CPTX 
CPTX 
CPTX 
CPTX 



SI6NAL «»»E 



«CSC WCS EVEN PAR H 
SBL" TIMO CNF INTR L 
SBHL FAULT INTO M 
5BHE SBI ALEUT R H 



02 
12 

■ 2 

■ 2 



002C 
002D 
002E 
002F 



0005« ICLA 

00055 ICL* 

00056 ICL' 

00057 ICLA 



M8231 CPTX 

M8231 CPTX 

"6231 CPTX 

"8231 CPTX 



SBL" CRD RDS INTR 
SBHK CO"P INTP M 
SBHE SBI REST P H 
SBHE 881 PE06 P. M 



• 2 

82 
02 
02 



0030 
0031 
0032 
0033 



00060 
00061 
00062 
00063 



ICLA 
ICLA 
ICLB 
ICLB 



"8231 
H82J1 
M8231 
"8231 



CPTX 
CPTX 
CPTX 

CPTX 



SBHE SBI REQ5 R 

SBHE SBI RE01 R 

ICLB IPL »CT 1 H 

ICLB IPL ACT 3 H 



02 
02 
02 
02 



00S« 
0055 
003b 
0.137 



0P065 
00066 
0H067 



ICLB 

ICLB 
ICLB 
ICLC 



"8231 
H8231 
"8231 
"8231 



CPTX 
CPTX 
CPTX 
CPTX 



ICLB IPL ACT ? 
ICLB IPL ACT 1 
ICLB IPL ACT 
CEHJ PRIOR 3 H 



82 
82 
82 
02 



0038 
003"> 

0P3A 

0S>3B 



00070 
00071 
0l<072 
00073 



ICLC 
ICLC 
ICLC 
ICLC 



"8231 
"8231 
"8231 
"8231 



CPTX 
CPTX 
CPTX 
CPTX 



CEHJ PRIOR 2 H 
CEHJ PRIOR 1 H 
CEHJ PRIOR H 
CEHR INTR REO L 



•* »""3C 00070 ICLC H8231 CPTX CI89 CNSL RCV INTR H 

" 2 B «SH 00075 ICLC "8231 CPTX CIBS CNSL XMIT INTR H 

"2 0056 00376 ICLD "8231 CPTX CEHC TRAP C0OE2 (1) H 

B * 383F 00077 ICLO "8231 CPTX CEHC TRAP CODE1 (1) H 

B 2 8010 00100 ICLO M8231 CPTX CEHC TRAP COOE0 (1) H 

82 0311 00101 ICLD H8231 CPTX CEHP 1030 H 

82 00"2 00102 ICLD "8231 CPTX IRCE STALL»SVC L 

82 00»3 001*3 ICLD "8231 CPTX CI8N HALT REO H 



02 

02 
82 
02 



0011a 
00«5 

0046 
00U7 



00104 

00105 
00106 
00107 



ICLO 
ICLE 
ICLE 
ICLE 



H8231 
M8231 
"8231 

"8231 



CPTX 
CPTX 
CPTX 
CPTX 



RESERVED 

OOPS BRHNCM3 H 
DBPV BR BITS H 
DDPS BRANCH2 H 



02 
02 
02 
82 



00(19 

00aA 
0013 



00110 

00111 

00112 
00113 



ICLE 
ICLE 

ICLE 
ICLE 



"8231 
"8231 
"8231 
"8231 



CPTX 
CPTX 
CPTX 
CPTX 



OBPV BR BIT2 H 

DDPS BRANCH1 H 

DBPV BR BIT1 H 

OOPS BRANCH0 H 



82 

82 
82 

82 



001IC 

U0UD 
03(IE 
00«F 



0<M1O 
00115 
00116 
03117 



ICLE 
ICLt 
ICLE 
ICLE 



"8231 
"8231 
"8231 
"8231 



CPTX 
CPTX 
CPTX 
CPTX 



DBPV BR BIT0 H 
IRCH BRC1 " 
IRCH BRC0 H 
IRCF OPC H 



82 
82 
B2 
82 



0053 
0051 
0052 
0053 



00120 
00121 
00122 
00123 



ICL7 
ICL? 
ICLE 
ICLE 



"8231 
"8231 
"8231 
"8231 



CPTX 
CPTX 
CPTX 
CPTX 



'RCH READ DP H 

RESERVED 

ICLE RE" BE"X S2 

ICLE RE" BE"X SI 
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V-BUS DIRECTORY (CONT) 



82 
»2 

82 

B2 


005a 

BUS? 
0056 
0057 


B0121I 
00125 
««126 
00127 


ICLE 

ICLH 
ICLH 
ICLH 


H823I 
M8231 
H8231 
M8231 


CPTX 

c»tx 

CPTX 
CPTX 


ICLE 
ICLH 
ICLH 
ICLK 


RE" 8EHX SB H 
ID TO PSL H 
ID TO VECT L 
ID TO CES H 


»2 

82 

«2 


0058 

0059 

BBS* 
005B 


00130 
00131 
00132 

00133 


ICLH 
ICLH 
ICLH 
ICLH 


M8231 
H8231 
H8231 
"8231 


CPTX 
C»TX 
CPTX 
CPTX 


ICLH 
ICLH 
ICLH 
ICLH 


ID TO ATHP L 
ID TO BTHP L 
IDH S2 L 
ID" SI L 


82 

02 
B2 
32 


005C 
005P 
005E 
005F 


00U5 
00136 
00137 


ICLH 
ICLJ 
ICLJ 
ICLJ 


H8231 
"8231 
M823I 
H8231 


CPTX 
CPTX 
CPTX 
CPTX 


ICLH 
DDPR 
OOPP 
DDPR 


ID" S0 L 
SC05 (1) H 
SC0« (1) H 
SCB3 (1) H 


82 
»2 

»2 
»2 


0060 

0061 

act? 

0063 


001110 

0K1M 
00l«2 
00143 


ICLJ 
ICLJ 
ICLJ 
ICLJ 


H823I 
H6231 
M8231 

M8231 


CPTX 
CPTX 
CPTX 
CPTX 


DDPR 
DOPP 
DDPR 
ICLJ 


SC02 (1) H 
SCB1 (1) H 
SC0B (1) H 

TO ID L 


B2 
»2 
B2 
02 


006U 
0065 
0066 
0&67 


001411 
00145 

001(16 
00107 


ICLJ 
ICLK 
ICLK 
ICLK 


"8231 
H8231 

H8231 

H8231 


CPTX 

CPTX 
CPTX 
CPTX 


ICLJ ID TO L 

DDPM E»LU0"» H 
DDPN EALU»0 L 
RESERVED 
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V-BUS DIRECTORY (CONT) 



»s 

83 

83 



(Ill 



BIT 
(OCT»L) 

p;<i>0t» 

MAPI 

8t»8<i2 



"0DULE T.S, 



TPMJ) 

TB»0 
TR"D 
TR"S 



"8222 

M8222 

"8222 



CPTX 
CPTX 
CPTX 
CPT,» 



5IGN»L "»"E 



TRMD D TO «D L 
T»"D »»S< TO »0 L 
Tomb EN If> DRIVERS L 
TBMS CPTp. L 



83 
83 

83 

83 



PVPii 
l"H35 

PPA7 



t»:*0P5 T6"F 
00t»i?i T»"C 

PUP^T T8"C 



"8222 c»t» 

"8222 CPTX 

"8222 CPTX 

"8222 CPTX 



TR"F GBP P »» L 
TRMF GBP 1 HP L 
C»"U TB GBP 8 «»TCH H 
CA"U TB GPP 1 MATCH H 



83 

83 
63 
83 



01" ("8 

tfc*09 



f t"H1 ff TB"U 

(1HH11 TBMU 

8l»tM? TP"N 

piceu tb»x 



"8222 cptx 

MSja? cptx 

"8222 CPTX 

"822? CPTX 



CEHE CMODC »OPS TRAP L 
CEHE P»GE TRAP H 
CEHE CS P»P EPR M 
RESERVED 



83 
83 
83 
83 



k'"l>C 

t?(*0D 
entil 



t«f?16 T8"X 
PJIM7 TBMU 



"8222 CPTX 

"8222 CPTX 

"6222 CPTX 

"8222 CPTX 



USCR ABORT CYCLE H 
IPCH IB WRITE CHK H 
RE8EBVE0 
TR"U CANCEL L 



83 
83 
83 
83 



Ml 1 
8t<12 



<»«02(> TBMK 

PSifll TB"K 

0CH22 TBMK 

P.J023 TBMC 



"8222 CPTX 

"8222 CPTX 

"8222 CPTX 

y^?2 CPTX 



SBLB SBI PA <"R I 

SBLB SBI PA 1 L 

SPL.B SBI PA 11 L 

TBMC ENABLE H N 



83 0f|ll ni("2(i TBMX "8222 CPTX RESERVED 

83 e?15 88025 TBMX "8222 CPTX RESERVED 

83 0916 A0B26 T8MX M8222 CPTX SBLS IB ERR ITH H 

03 (10)7 <»«l»27 TBM« M8222 C p TX SBLT STILL L 



83 

83 
83 
83 



0018 
0019 
01*1 A 
001B 



0k'030 
00031 
00032 
00033 



TBMX 
TBMX 
TBMX 
TBMC 



M822? 

MB222 
M8222 
M8222 



CPTX 
CPTX 
CPTX 
CPTX 



RESERVED 
RESERVED 
RESERVED 
CAMV MODIFY L 



83 wmc 0003a TBM8 "8222 C p TX CA"V PROTECT CODE 8 L 

83 jijijn 00035 TB"B "»222 CPTX CAMV PROTECT CODE 1 L 

83 «C1E 00836 TBMB M822? CPTx C»MV PROTECT CODE 2 L 

0J nifxr 00037 TBMB "8222 CPTX CAMV PROTECT CODE 3 L 



83 
83 
83 
83 



0«20 
0021 
0022 
0023 



0P0U0 
000(11 
0M0U2 

PCI* <I3 



TDPA 
IDP» 
IOPA 
IDPA 



18223 
"8223 
"9223 
"8223 



CPT0 
CRTS' 
CPT8 
CPT8 



IDPA BuF B0-7U) 

IDPA Bur 60-6(1) 

IDP» "UF 60-5(1) 

IDPA BUF B8-OU) 



83 «(*2U 008<lll IDPA "8223 C P T0 IDPA BUF B0-3(i) H 

83 «0?5 P00S5 IDPA "8223 CPTP IDP» BUF 88-2(1) M 

83 KJI26 («0flil6 IDP» "8223 CPT8 I0P» BUF B8»l(l) M 

83 UP27 8PHU7 IDP» "8223 CPT& IDP« BUF 88-8(1) H 
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V-BUS DIRECTORY (CONT) 



«3 
f>3 
B3 

03 




I'CPSl 
i»8t"53 


IOP» 
IDP» 
IDPA 
IDP» 


18223 
18223 
18223 
18223 


CPTe 
CPT0 
CPT0 
CPT1" 


13 
03 
03 

03 


«a?c 

l)i»J0 




IOPA 
IDPi 
IOP» 


18223 
"8223 
18223 
18223 


CPTP 
CPT0 
CPTP 
GPTSI 


03 
03 

03 
03 


PMJ1 
fidlJ 
D«33 


l'PH6H 
Hk'Ptl 


IDPH 
IOPH 
IBPH 
IOPH 


18223 
18223 
18223 
18223 


CPT0 
CPT« 
CPTf" 
CPTP 


BS 

03 
03 
03 


i»C3a 

0035 
0036 
0037 


eu'flfcll 
00065 
00066 
00067 


ICPM 
IBPH 
IDPA 
IDPA 


18223 
18223 
18223 
18223 


CPTX 
CPTX 
CPTO 
CPTX 


03 
03 
03 
03 


0038 
0039 
003A 
003B 


00070 
00071 
00072 
00073 


I DP J 
IDPX 
I DP J 
I DP J 


M8223 
MB223 

M8223 
M8223 


CPTX 

CPTX 
CPTO 
CPTX 


03 
03 
03 
03 


003C 
003D 
003E 
003F 


00074 
00075 
00076 
00077 


IDPJ 
I DP J 
IDPJ 
IDPJ 


M8223 
M8223 
M8223 
M8223 


CPTX 
CPTX 
CPTX 
CPTX 


03 
03 
03 
03 


0040 
0041 
0042 
0043 


00100 
00101 
00102 
00103 


IDPJ 
IDPM 
IDPM 
IDPM 


M8223 
M8223 
M8223 
M8223 


CPTX 
CPTX 
CPTX 
CPTX 


03 

03 
03 
03 


0044 
0045 
0046 

0047 


00104 
00105 
00106 
00107 


IDPM 
IDPM 
IDPL 
IDPX 


M8223 
M8223 
M8223 
M8223 


CPTX 

CPTX 
CPTX 
CPTX 


03 
03 
03 
03 


0048 
0049 
004A 

004B 


00110 
00111 
00112 
00113 


IDPM 
IDPM 
IDPM 
IDPM 


MS223 
M8223 
M8223 

M8223 


CPTX 
CPTX 
CPTX 
CPTX 


03 
03 
03 
03 


004C 
004H 
004E 
004F 


00114 
00115 
00116 
00117 


IDPM 
IDPM 
IDPM 
IDPM 


M8223 
M8223 
M8223 
M8223 


CPTX 
CPTX 
CPTX 
CPTX 


03 
03 
03 
03 


0050 
00S1 
0052 
0053 


00120 
00121 
00122 
00123 


IRCH 
IRCH 
IRCC 
IRCX 


M8224 
M8224 
M8224 
MB224 


CPTX 
CPTX 
CPTX 
CPTX 



IDP4 BUF 61-7(1) H 

idp* buf B1-6C1) h 

IDP» BUF B1-5C 1> H 

IDPA BUF Bl-a(l) H 



IDPA BUF »l.J(l) H 

IDPA BUF Bl-?(1) H 

IDPA BUF Bl»l(l) H 

IDPA BUF B1-0C1) H 



IDPH IBC J(l) H 

IDPH IBC id) H 

IOPH IBC 1(1) H 

IDPH IBC K(l) H 



IDPM CL B L 
IRCE SAVE H 
IDPA VAX H 
IDPA DST R MODE H 



SBLR IB READ DATA L 
RESERVED 
IDPJ COUNT H 
IDPJ FLUSH L 



IDPJ B5 VAL<1> H 

IDPJ B4 UAL(l) H 

IDPJ B3 VAL<0> H 

IDPJ B2 VAL<0> H 



IRCD PC MODE H 

IRCD SEL LONG L 

IRCD SEL WORD L 

IRCD SEL BYTE H 



IRCE CTX 3 L 

IRCE CTX 2 L 

IDPL ID BUS XCVR EN L 

RESERVED 



IDPM 8 DELTA PC 2 H 
IDPM 16 BIT 8 DEST L 
IDPM 8 DEST H 
IDPM B DELTA PC 1 H 



IDPM VAXSL L 

IDPM B DELTA PC H 

TBMX VA 01 H 

TBMX VA 00 H 



TBMX TB ERR L 
TBMX TB MISS L 
CEHH FPD BIT L 
RESERVED 
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V-BUS DIRECTORY (CONT) 



CHAN 


BIT 


BIT 


DUB 


MODULE 


T.S. 




(HEX) 


(OCTAL) 








03 


0054 


00124 


IRCE 


M8224 


CPTX 


03 


0055 


00125 


IRCJ 


M8224 


CPTX 


03 


005<S 


00126 


IRCJ 


M8224 


CPTX 


03 


0057 


00127 


IRCM 


M8224 


CPTX 


03 


005S 


00130 


IRCE 


M8224 


CPTO 


03 


0059 


00131 


IRCE 


M8224 


CPTO 


03 


005ft 


00132 


IRCE 


M8224 


CPTO 


03 


005B 


00133 


IRCE 


M8224 


CPTO 


03 


005C 


O0134 


IRCC 


M8224 


CPTO 


03 


005D 


00135 


IRCC 


M8224 


CPTO 


03 


005E 


00134 


IRCC 


M8224 


CPTO 


03 


005F 


00137 


IRCX 


M8224 


CPTO 



SIGNAL NAME 



IRCE IB ADVANCE H 
IRCJ SP2 CON 1 H 
IRCJ SP2 CON H 
IRCM DATA EN L 



ICLD SERVICE H 
ICLD SERVICE BIT H 
ICLD SERVICE BIT 1 H 
ICLD SERVICE BIT 2 H 



IRCC EXEC CT H 
IRCC EXEC CT 1 H 
IRCC EXEC CT 2 H 
RESERVED 
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V-BUS DIRECTORY (CONT) 



Chan 



04 

04 
04 



SIT 
(HE«) 

0000 

0001 

ana? 
0003 



BIT DWG 
(OCTAL) 

00000 CAMP 

00001 CAMP 
0K002 CAMP 
0000] CAHB 



MODULE T.S, 



M8220 
M8220 

M8220 

M8220 



CPTX 
CPTX 
CPTX 
CPTX 



SIGNAL NAME 



TBMX FORCE ERR 2 L 
TBMX FORCE ERR 1 L 
TBMX FORCE ERR » L 
SBHF REV PAR FIELD 



J M 



011 

0<l 
00 
011 



0004 
0905 
0006 
0007 



CAMB 
00005 CA»B 
00007 CAMS 
00007 CAMS 



M8220 CPTX 

M8220 CPTX 

M8220 CPTX 

MB220 CPTX 



SBHF REV PAR FIELD 2 H 
SBHF REV PAR FIELD 1 H 
SBHF REV PAR FIELD H 
CAMS S0 ADR PAR 2 QD H 



04 
04 
04 



0008 
0009 
000A 

0ii0B 



00010 CAMS 

00011 CAMS 

00012 CAMT 

00013 CAMT 



M8220 CPTX 

M8220 CPTX 

M8220 CPTX 

M8220 CPTX 



CAMS G0 ADR PAR 1 OD H 
CAMS G0 ADR PAR t OD H 
CAMT Gl ADR PAR 2 OD H 
CAMT Gl ADR PAR 1 OD H 



l" """C 000U C«MT Mg22B CPTX CAMT Gl ADR PAR OD H 

l" &00D 00015 CAMV Mg2j„ c p T) < ctM y TB P4R 2 H 

B * **« 0001* CAMU M8220 CPTX CAMu TB PAR 1 M 

84 000' 0001T CAMU M8220 CPTX CAMU TB PAR H 

e " 0010 00020 CAMK M822C CPTX CAMK Gl MATCH H 

B « 0011 00021 CAMK M8220 CPTX CAMK 50 MATCH M 

B » 0012 00022 CAMP M8220 CPTX SBLN SBI MISS DATA Gl H 

B « 0015 00023 CAMP M8220 CPTX SBLN SBI MISS DATA 60 H 



04 
04 
04 
04 



0014 
0015 
0016 
0017 



00024 
00025 
00026 
00027 



CAMK 
CAMM 
CAMM 
CAMM 



M8220 

M8220 
M8220 
M8220 



CPT3 
CPT2 
CPT1 
CPT1 



CAMM CPTJ B H 

CAMM CPT2 8 H 

CAMM CPT1 B L 

CAMM CPTl B H 



J* 00" 00030 CAMP M8220 CPTX CAMP Gl WRITE ENABLE H 

*» 001' 000JI CAMP M8220 CPTX CAMP G0 WRITE ENABLE H 

B « 00U 000J2 CAMP H8220 CPTX SBHN FORCE MISS Gl H 

Ba 0019 000J3 CAMP M822e CPTX SBMF FORCE MISS G0 H 



04 



04 
04 



001C 00034 CAMX M8220 CPTX RESERVED 

0010 00035 CAMS M822* CPTX CAMB LATCH VALID BIT H 

001E 00036 CAMX M8220 CPTX TBMX FORCE ERR J L 

001F 00037 CAMB MJ220 c»TX SBHF REV PAR FIELD 3 L 



B « 0020 00010 CAML M6220 CPTX CAML Gl BYTE 2 PAR OD H 

B « 0021 00041 CAML M8220 CPTX CAML Gl BYTE 2 PAR EV H 

B « 0022 00042 CAML M8220 CPTX CAML Gl BYTE 1 PAP OD H 

"> 0023 00043 CAML M6220 CPTX CAML Gl BYTE 1 PAR EV H 

" 002" 00044 CAML M8220 CPTX CAML Gl BYTE PAR 00 H 

Ba 0025 000«5 CAML MS220 CPTX CAML Gl BYTE PAR EV H 

B " 002* 000«6 CAML MB220 CPTX CAML GB BYTE 2 PAR OD H 

B « B02T 00047 CAML MB220 CPTX CAML G0 BYTE 2 PAR EV H 
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V-BUS DIRECTORY (CONT) 



CHAN BIT SIT D«G MODULE T.S. SIGNAL nam E 

(HEX) (OCTAL) 

a a usijg 0UP5B C»«L H822H CPTX CAML GB 8VTE I PAP 00 h 

04 fi«24 0B«5l C»»L M«22« CTX CAML SB BYTE 1 PAR EV H 

Bii em 00052 c»«l «e22n Ctx ca*l gb byte b par oo m 

04 0B2P, BHB53 CAML MB22<" C»TX CAML SB 8YTE B PAR EV H 

04 BBJC BB054 CAMB "8220 CPTX CAMS TAG PAR 2 EVEN M 

04 BP20 0»055 C»"9 MjJJt. CPTX CAMB TAG PAR 1 EVEN M 

04 eajE b«bs* c»mb «B2J<» cptx camb tag par b even h 

04 6IB2F 0O057 CA«B MB22P CPT1 CAMB PA LATCH 12 H 

011 B(«!B B0060 CAMS MJ220 CPT1 CAMS PA LATCH U H 

04 0031 B0061 CAMS M822B CPT1 CAMS P» LATCH Id H 

0(1 0032 K0062 CAMB MS22* CPTI CAMB P» LATCH 15 M 

011 0033 0BB61 C*«B H6220 CPTI CAMB PA LATCH 16 H 

Bit 0034 0HB64 CA"B MS220 CPTI CAMB PA L»TCH IT H 

04 0035 00B65 CAMS M822P CPTI CAMB PA LATCH 18 M 

04 0036 00066 C»«B M822* CPTI CAMB PA LATCH 19 H 

04 0l»57 0006T CA"8 M622* CPTI CAMS PA L«KH 2B H 

■4 0038 06070 C»HB M8220 CPTI CAHB Pi L»TCH 21 H 

04 003* BBB71 CAMB M822B CPTI CAMB PA LATCH 22 H 

04 003A 00072 CAM8 MB220 CPTI CAMB PA LATCH 23 H 

04 00JB B0BT3 CAMB MB220 CPTI CAMB PA LATCH 24 H 

04 0B3C 00074 CAMS M822B CPTI CAMB PA LATCH 25 H 

•4 0030 00075 CAMB MB22B CPTI CAMS PA L»TCH 26 H 

04 003E B0076 CAMB M822P CPTI CAMB PA LATCH 27 H 

04 003F 0B077 CAMS M822B CPTI CAMB PA L»TCH 28 H 

04 0040 BB100 CDMX M8221 CPTX RESERVED 

04 0041 BB1B1 CDMX M8221 CPTX RESERVED 

04 B042 BB102 CDMX M8221 CPTX RESERVED 

04 BB43 B01B3 CDMU M8221 CPT2 CDMU CPT2 H 

04 0B44 BB1B4 CDMU M8221 CPTI RESERVED 

■4 BB45 B0195 CDMU MB221 CPTI RESERVED 

04 0046 BB1B6 CDMU M8221 CPTI CBMU CPTI A L 

04 BB47 BB1B7 CDMU M8221 CPTI CDMU CPTI A H 

04 B048 BD11B COMT M8221 CPTX TBMD EN CD* DATA L 

04 0044 0U1 t 1 CDMJ M8221 CPTX COMS Gl B3 PAR ODD H 

04 pboa 00112 CDMS M8221 CPTX COMS Gl B3 PAR EVEN M 

04 0048 001 13 COMS M8221 CPTX CDMS Gl B2 PAR ODD H 

■4 004C B0114 COM3 M0221 CPTX CDMS Gl B2 PAR EVEN H 

04 0040 B0115 COMS M8221 CPTX CDMS Gl Bl PAR ODD H 

04 0B4E 00116 CDMS MB221 CPTX CDMS Gl 81 PAR EVEN H 

04 BB4P 00117 COMS M8221 CPTX CDMS Gl B0 PAR ODD H 
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V-BUS DIRECTORY (CONT) 



•4 

m 
04 

04 


0050 
0051 
0052 
0053 


00120 
00121 

00122 
00123 


CDMS 
CDMR 
CDMR 
COMR 


M822I 
MS221 
MB221 
HB221 


CPTX 
CPTX 
CPTX 
CPTX 


CDMS 
CDMR 
CDMR 

COMR 


Gl B0 
G0 83 
G0 B3 
G0 B2 


P»R EVEN H 
P*R 000 H 
P*R EVEN H 
P»R OOD H 


04 

04 

it 

04 


B054 
0055 
0056 
0057 


00124 
00125 
00126 
00127 


CDM9 
COMR 
CDMR 
COMR 


M622! 
MS221 
M8221 
M8221 


CPTX 
CPTX 
CPTX 
CPTX 


CDMR 

CPMR 
COMR 

COMR 


GP 8J 
G0 Bl 
GO 91 

G0 Be 


1 P»R EVEN H 
P*R OOD H 
P»R EVEN H 

t P*R 000 H 


04 

it 

en 


0058 
0059 
005* 
005B 


00130 
00131 
00132 
00133 


CDMR 

CONX 
CDMX 
CDMH 


M8221 
M8221 
M8221 
M822I 


CPTX 
CPTX 
CPTX 
CPT1 


CDMR S0 Be 
RESERVED 
RESERVED 
COMM »00R 


1 P»R EVEN H 
L*TCH 11 H 


04 
04 
04 


00SC 
0050 
005E 
005F 


00134 
00135 
00136 
00137 


COMH 
COMH 
CBMM 
CDMH 


M622I 
M8221 
M8221 
M8221 


CPT1 
CPT1 
CPTl 
CPT1 


CDMH 
COMH 
CDMH 
COMH 


»DDR 
»00R 

»DOR 
*ODR 


L»TCH 10 H 
|.»TCH 9 M 
L»TCH 8 H 
L»TCH 7 H 


eg 
ea 

04 


0060 
0061 
0F62 
0063 


00140 
00141 
00142 
00143 


COHM 

CDMH 
CDMH 
COMH 


M8221 
M8221 
M8221 
M8221 


CPTl 
CPTl 
CPTl 
CPTl 


CDMH 
CDMH 

COMH 
CDMH 


»00R 
»0DR 
»DDR 
»0DR 


L*TCH 6 H 
L*TCH 5 H 
L»TCH 4 H 
L»TCH 3 H 


04 
1« 
04 

04 


0064 
0065 
0066 
0067 


00144 
00145 
00146 
00147 


COM" 

COMB 
COMB 
COMB 


M8221 
M8221 
M8221 
MB22I 


CPTl 
CPTX 
CPTX 
CPTX 


CDMH 
SBMF 
SBHF 

SBHF 


»ODR L*TCH 2 H 
REV p»R 3 U 
REV P»R 2 I 
REV P»R 1 L 


0« 
(« 

04 
04 


006S 
0069 

006* 
006B 


00150 
00151 
00152 
00153 


COMB 
COMB 
COMB 
COMX 


M8221 
MS221 
M8221 
M8221 


CPTX 
CPT3 
CPT3 
CPTX 


SBHF REV P*R L 
C»MP Gl "RITE ENJBLE H 
C»MP G0 iJPITE ENABLE H 
RESERVED 


04 
04 
04 
04 


006C 

0060 
006E 
B06F 


00154 
00155 
00156 
00157 


COM* 

COM* 
COM* 

COM* 


M8221 
M8221 
M8221 
M8221 


CPT2 
CPT2 
CPT2 
CPT2 


COM* 
COM* 
COM* 
COM* 


m»Sk 

M*SK 
M»SK 
M*$K 


3 H 

2 H 

1 H 

B H 
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V-BUS DIRECTORY (CONT) 



bit 

(HEX) 



BIT 
(OCTAL) 



DwG 



HOOULf T.S. 



SIGNAL NA"E 



0000 00000 8BLH M8218 CPTX SBHP EN 10 DRIVERS L 

0001 0000) S8LF M82I8 c p TX 8BHP ID AOOR 2 I 

0002 00002 8BLF "8218 CRTX SBHP ID ADDR 1 I 

0003 00003 SBLE M8218 CRTX TBmc ENABLE It H 



00011 0000a J8L8 "8218 CPTX SBLS »0»8 LATCH 24 H 

0005 00005 SBLS M8218 CRTX IDPJ IB REO H 

0006 00006 SBLR HS218 CRTX SBLR HO TO D L 

0007 00007 SBLF H0218 CRTX SBHP 10 AOOR L 

0006 00010 SBL« "8218 CRTX 8BHN CRD L 

0009 00011 SBLR H8218 C»TX TBHN BUF UHCT L 
000A 0B012 SBLR H82I8 CRTX TBHN BUF UHCT 1 L 
000B 00015 SBLR M82I8 CRTX TBHN BUF UHCT 2 L 

000C 000U SBLR H8218 CRTX TBHN BUF UHCT J L 

0000 00015 SBLR H8218 CRTX TBHN BUF UA03 L 

000E 00016 SBLR "8218 CRTX T8"N BUF UF8 L 

000F 09017 SBLH H8218 CRTX SBHN RD8 L 

0010 00020 SBLR "8218 CRTX SBHM SET INVALID L 

0011 00021 SBLE "6218 CRTX SBHM SET SBI CYCLE H 

0012 00022 SBLL "8218 CPTX SBHR SEND DATA H 
001S 0002J SBLE "8218 CRTX SBHM ANY READ DATA L 

0010 00020 S8LK H8218 CRTX SBLK LATCH TI"0 REG L 

0015 00025 S8LD "8218 CRTX TBHU CANCEL L 

0016 00026 SBL« HJ218 CRTX CLKL SYS INIT B L 

0017 00027 SBLR H6218 CRTX SBLR FORCE SBI L 

0018 00050 SBLX H8218 CRTX RESERVED 

0019 00051 SBLX H8218 CRTX RESERVED 

001A 00052 SBLC H8218 CRTX SBLC WRITE OATA 00 H 

001B 00053 SBLC H8218 CRTX SBLC WRITE DATA 01 H 

031C 00050 SBLC "8218 CRTX SBLC "RITE DATA 02 H 

001D 00035 SBLC "8218 CRTX SBLC "RITE OATA 83 H 

001E 0005* SBLC "8218 CRTX SBLC WRITE OATA 00 H 

001F 00057 SBLC "8218 CPTX SBLC WRITE OATA 05 H 

0020 00000 S8LC "0218 CRTX SBLC WRITE DATA 06 H 

0021 00001 SBLC "8218 CPTX SBLC WRITE DATA 07 H 

0022 00002 SBLC "8218 CPTX SBLC WRITE OATA 08 H 
0025 00005 SBLC H8218 CRTX SBLC WRITE OATA 09 H 

0020 0000(1 SBLC HB218 CPTX SBLC WRITE OATA IB H 

0025 00005 SBLC H8218 CRTX SBLC WRITE OATA U H 

0026 00006 SBLC HB218 CPTX SBLC WRITE OATA 12 H 

0027 00007 SBLC "8218 CPTX SBLC WRITE OATA 13 H 

0028 00050 SBLC H8218 CPTX SBLC WRITE DATA H H 

0029 00051 SBLC H8218 CPTX SBLC WRITE DATA 15 H 
002A 00052 SBLC H8218 CPTX TBHD EN SBI DATA L 
0028 00053 SBLC H8218 CRTX BUS HO BYTE PAR H 



176 



V-BUS DIRECTORY (CONT) 



85 
85 
85 

as 


002C 
0<"2D 

0&2E 
002F 


00054 
00055 
00056 
08057 


SBLC 

sbls 

S8LA 
SBLA 


MS21S 
HS218 
"82 18 
MS21S 


CPTX 
CPTX 
CRTX 
CPTX 


BUS "D BYTE I PAR H 
SBUS SELECT SBI ADR I 
ICLB 1PL ACT L 
ICLB IPL ACT 1 L 


85 
85 
85 

85 


0050 
0031 
8832 
0035 


00060 
08061 

80062 
00063 


SBHB 
SBH6 
SBHB 
SBHB 


"8219 
HB219 
"8219 
"8219 


CRT3 
C»T3 
CPT3 
CPTS 


SBHB WRITE DATA 16 H 
SBHB WRITE DATA 17 H 
SBHB WRITE OATA IS H 
SBHB NRITE OATA 1* H 


85 
»5 
85 

»5 


ema 
8835 
81936 
8037 


00064 
00065 
00066 
00067 


SBHB 
SBHB 
SBHB 
SBHB 


"8219 

"8219 
"8219 
HS219 


CPT3 
CPT3 
CPT3 
CPT3 


SBHB WRITE DATA 28 H 
SBHB WRITE OATA 21 H 
SBHB WRITE OATA 22 H 
SBHB WRITE DATA 23 H 


85 
»5 
85 
85 


0B3S 
883* 
083* 
003B 


08070 
00071 
00072 
000T3 


SBHB 
SBHB 
SBHB 
SBHB 


H8219 
H8219 
H8219 
"8219 


CPT3 
CPT3 
CPT3 
CPT3 


SBHB WRITE OATA 24 H 
SBHB WRITE DATA 25 H 
SBHB WRITE OATA 26 H 
SBHB WRITE OATA 27 H 


85 
85 
85 

85 


003C 
003D 
003E 
003F 


00074 
00075 
00076 
00077 


SBHB 
SBHB 
SBHB 
SBHB 


H8219 
H8219 
M8219 
"8219 


CRT3 
CPT3 
CP73 
CPT3 


SBHB WRITE DATA 28 H 
SBHB WRITE OATA 29 H 
SBHB WRITE DATA 30 H 
SBHB WRITE DATA 31 H 


»5 
85 
85 
85 


8000 
0011 
0042 
0043 


00100 
00101 
00102 
00103 


SBHB 
SBHB 
SBHB 
SBHB 


"8219 
"8219 
"8219 
"8219 


CPT1 
CP71 
CPT1 
CPT1 


SBHB RECEIVE "ASK ► 
SBHB RECEIVE "ASK 1 ► 
SBHB RECEIVE MASK 2 ► 
SBHB RECEIVE "ASK 3 ► 


85 

85 
85 
85 


00411 
0045 
0046 
0047 


00104 
00105 
00106 

00107 


SBHD 
SBHD 
SBHA 
SBHL 


M8219 
"8219 
"8219 
"8219 


CPTX 
CPTX 
CPTX 
CPTX 


BUS "0 BYTE 2 PAR H 
BUS "D BYTE 3 PAR H 
SBHA BUFFER FULL I 
SBLE LATE EXPECT RO 1 


85 
85 
85 
85 


0048 
0044 
0041 

004B 


00110 
00111 
00112 
00113 


SBHE 

SBHE 
SBHE 
SBHE 


"8219 
"8219 
"8219 
"8219 


CPTX 
CPTX 
CPTX 
CPTX 


SBLE REC PAR H 
SBLE REC PAR 1 H 
SBLE REC PAR 2 H 
SBLE REC PAR 3 H 


85 
85 

85 

85 


004C 
0040 
004E 
004F 


09114 
00115 
00116 
00117 


SBHM 
SBHH 
SBH" 
SBHH 


"6219 
"8219 
"8219 
"8219 


CPTX 
C»TX 
CPTX 
CPTX 


TR SEL 1 L 
TR SEL 2 L 
TR SEL 4 L 
TR SEL 8 L 


85 
85 
85 
85 


0050 
0051 
0052 
0053 


00120 
00121 
00122 
00123 


SBHR 
SBHR 
SBHD 
SBHR 


"8219 
HB219 
"8219 
"8219 


CPTX 
CPTX 
CPTX 
CPTX 


TB"N BUF U"CT L 
TBMN Bur U"CT 1 L 
TBMN BUF U"CT 2 L 
TBMN BUF U"CT 3 L 


85 
85 
85 
85 


0054 
0055 
0056 
0057 


00124 
00125 
00126 
00127 


SBHR 
SBHR 
SBHH 
SBHR 


"8219 
"8219 
"B219 
"8219 


CPTX 
CPTX 
CPT0 
CRTX 


TB"N BUF UAOS L 
TBHN BUF UFS L 
SBH" SELECT SBI AORS 
SBHR TRANS ENABLE L 
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V-BUS DIRECTORY (CONT) 



85 
85 
B5 
85 



as 

85 
85 

»s 

«5 

«5 
•5 
• 5 



«5 
85 
85 
85 



85 
•5 
85 
85 



85 
■5 
85 
85 



bit 

(HEX) 


BIT 
tOCTIL) 


DwG 


"ODULE 


T.S. 


SJGUtL NiMf 




0058 
0854 

BB5» 
885B 


0B1J0 
80111 
001J2 
001J3 


SBHO 
S8HE 

SBHR 
SSHM 


"8219 

"8219 

"8219 

HB219 


CPTX 
CPTX 
CPTX 
CPTX 


TB"0 EN SBI D»T» L 
SBLE TRJNS P»» L 
SBLL TR*NS"IT C» H 
CEHH CUR "ODE H 


005C 
005D 
005E 
00SF 


001J1 
B0135 
001J6 

B81S7 


86HJ 

SBMM 
SBH» 
SBHX 


H6219 
"8219 
"8219 
«B219 


CPTX 
CPTX 
CPTX 
CPTX 


CLKL SYS 

CFHH CUR 
TBHN OIS 
RESERVED 


INIT 
"ODE 
PROT 


8 I 

1 H 

L 


0060 
B0*1 
0062 
B06J 


0B11B 
80111 
00112 

00111 


SBHX 
SBHX 

SBHX 
SBHX 


H6219 
"8219 
"6219 
HB219 


CPTX 
CPTX 
CPTX 
CPTX 


RESERVED 
RESERVED 
RESERVED 
RESERVED 






B061 
0065 
B866 
0067 


001111 

00115 
00116 

00117 


SBHX 
SBHX 
SBHX 
SBHX 


"8219 
H8219 
H6219 
"8219 


CPTX 
CPTX 
CPTX 
CPTX 


RESERVED 
RESERVED 
RESERVED 
RESERVED 






0068 
0B69 

006* 
006B 


00150 
00151 
00152 
00153 


SBHX 
SBHX 
SBHX 
SBHX 


H8219 
"8219 
MB219 
"8219 


CPTX 
CPTX 
CPTX 
CPTX 


RESERVED 
RESERVED 
RESERVED 
RESERVED 






8B6C 
BB6D 
BB6E 
006F 


00151 

00155 
00156 
00157 


SBHX 
SBHX 
SBHX 
SBHX 


"8219 
"8219 
"8219 
"8219 


CPTX 
CPTX 
CPTX 
CPTX 


RESERVED 
RESERVED 
RESERVED 
RESERVED 
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V-BUS DIRECTORY (CONT) 



CHAN 



86 
86 
86 

B6 



HIT 
(HEX) 

0A00 

0^01 
^bji> ? 
PUdl 



BIT DUG 
(OCTAL) 

00000 FCTP 

00001 FCTP 
000R2 FCTC 
0000J FCTH 



MODULE T.S. 



18269 
18289 
18289 
"8289 



CPTX 
CPTX 
CPTX 

CPTX 



SIGNAL NAME 



DAPL ACC PA CONTEXT H 
BAPL ACC PA CONTEXT 1 H 

FCTC CLP PP L 

FCTH CP SYNC H 



06 

0* 

86 

06 



0004 
0R05 
BHOfc 
Plt"H7 



00005 
00006 
00007 



FNME 
FCTJ 
FCTC 
FCTC 



18289 

148289 
■ 8289 
18289 



CPTX 
CPTX 
CPTX 
CPTX 



FNME BUS^EXP L 
FCTJ ACC N DATA 
FCTC ACC Z DATA 
FCTC ACC V DATA 



06 
*>6 
"6 



0008 
0009 
000A 
0008 



nam l 

000)2 

0001 j 



FNMT 
FNMT 
FNMT 
FNMT 



"8289 
18289 

18289 
M8289 



CPT1 
CPTJ 
CPTJ 
CPTJ 



FCTD PA ADPS J L 

FCTD PA ADPS 2 L 

FCTO PA ADPS I L 

FCTD PA ADPS L 



86 
86 
86 
86 



030D 
000E 
000F 



00014 
00015 
00016 
00017 



FNMT 
FNMT 
FNMT 
FNMT 



18289 

"8289 
"8289 
18289 



CPT3 

CPTJ 
CPTJ 
CPTJ 



FCTP RB APRS J L 
FCTP RB ADRS 2 L 
FCTP RB ADRS 1 L 
FCTP PB ADRS L 



06 
06 
06 
06 



0010 
8011 
'812 
0(111 



014020 IXXX 

00021 XXXX 

00022 FNMT 

0002J FNMT 



18289 

18289 
18289 
18289 



CPTX 
CPTX 
CPTX 
CPTX 



RESERVED 
RESERVED 
EALU C L 
FCTE COMPL L 



86 

06 
86 
06 



001 a 
0015 

0016 
0017 



000211 FNMT 

00025 FNMT 

00026 FNMT 
00027- FNMT 



"8289 
18289 
18289 
18289 



CPTX 
CPTX 
CPTX 
CPTX 



FADA SPC (0) H 
FNM$ E4LU CIN L 
FCTC SEL NORM H 
RESERVED 



06 
06 
86 
06 



0018 
0011 
001 « 
0018 



000J0 FNMT 

000J1 FNMT 

00032 FNMT 

008J5 FNMT 



M828S 
M82SS 
MB2B8 

M62B8 



CPT2 
CPT2 
CPT2 
CPT2 



FCTN LOAD AP0 H 
FCTN LOAD API H 
FCTN LOAD ARX H 
FCTN LOAD BR1 H 



06 
06 
86 
06 



001C 
0010 
001E 

001F 



0003a 

00035 
00036 
00037 



FNMT 
FNMT 
FNMT 

FNMT 



MJ2B8 
MS2S6 
MJ288 
MJ28B 



CPT2 

CPT0 
CPTX 
CPTX 



FCTN LOAD 8R0 H 
FADS BUS^FAD L 
RESERVED 
RESERVED 



06 0020 00040 FNMT M8288 CPT1 FCTN FAMX EN L 

86 0021 00041 FNMT M8288 CPTJ FCTA A GT B H 

8* giiti 00042 FNMT M8288 CPTJ FCTN SHF MUX £N1 L 

8» 0023 00043 FNMT M82S8 CPT3 FCTN SHF mux EN0 l 

06 0024 00040 FNMT M8288 CPT1 FCTN FALU FUNC SEL 2 H 

06 0025 00045 FNMT MB286 CPT1 FCTN FALU FUNC SEL 1 H 

06 0026 00046 FNMT M82BB CPT1 FCTN FALU FUNC SEL H 

86 0027 00047 FNMT M8288 CPTl FCTN FAMX SEL 1 M 
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V-BUS DIRECTORY (CONT) 



06 


en2S 


00050 


FNMT 


"8228 


»6 


0IJ2<> 


00051 


FN*T 


M822S 


06 


««2» 


99952 


FNMT 


M8226 


06 


0f»2S 


99951 


FNMT 


N8228 


«6 


002C 


00051 


FNMT 


M8228 


06 


0020 


00055 


FNMT 


M8228 


06 


002E 


00056 


FNMT 


M8228 


06 


002F 


00057 


FNMT 


M8228 



F 8HF COUNT 5 H 

F 8NF COUNT a H 

F SHF COUNT J M 

F SHF COUNT 2 H 

F SHF COUNT 1 H 
F SHF COUNT H 
N F»LU CARRY IN H 
N F»MK SEL H 
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CHAPTER 6 

SYSTEM BACKPLANE 
INTERCONNECT 



I 



SBI CONFIGURATION 



c 






TRANSMIT/ 
RECEIVE 
NEXUS 



c 



c 



c 



c 



ARBITRATION 



TR <15:OQ> 



INFORMATION TRANSFER 



P <1:Q> (PARITYI 



TAG <2:0> (TAG) 



ID <4:Q> (IDENTIFIER) 



M <3:0> (MASK) 



B <31:OQ> (INFORMATION) 



RESPONSE 
FAULT 



CNF <1:Q> [CONFIRMATION) 



CONTROL 
UNJAM 



FAIL 



DEAD 



INTLK (INTERLOCK) 



CLOCK (6 LINES) 



INTERRUPT REQUEST 



REQ <7:4> (REQUEST) 



ALERT 



MP1-2 



SPARE (2 LINES) 



£ 








^> 



TRANSMIT/ 
RECEIVE 
NEXUS 



1> 



S 




S 
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SBI PARITY FIELD CONFIGURATION 



.r 



PARITY 
FIELD 



TAG 

FIELD 



IDENTI 
FIER FIELD 



MASK 
FIELD 



P<1:0> TAG <2:0> ID <4:0 > M <3:0> 



SBI CONFIRMATION 



CONF1 


CONF2 


CONDITION 








NO RESPONSE 





1 


ACK 


1 





BSY 


1 


1 


ERR 



f 


\ 


INFORMATION FIELD 


V. 


/ 


B <31:00> 


COMMAND FORMAT 




FUNCTION 

FIELD 


ADDRESS 

FIELD 



F <3:0> 



A <27:00> 
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SBI INFORMATION TRANSFER FORMATS 



READ DATA FORMAT 

TAG MASK 



PiPq 000 ID 0000 



CORRECTED READ DATA FORMAT 

TAG MASK 



PlP 





ID 


1 


DATA BITS 



READ DATA SUBSTITUTE FORMAT 

TAG MASK 



P 1 P 





ID 


10 


DATA BITS 



INTERRUPT SUMMARY RESPONSE FORMAT 

TAG MASK 



p i p c 





ID 





DATA 





DATA 






COMMAND ADDRESS FORMAT FOR READ MASKED 

TAG MASK FUNCTION 



<Vo 


1 1 


ID 




1 


ADDRESS BITS 



COMMAND ADDRESS FORMAT FOR WRITE MASKED 

TAG MASK FUNCTION 

PiP n 1 1 ID ••■•0010 



ADDRES5BITS 
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SBI INFORMATION TRANSFER FORMATS (CONT) 



COMMAND ADDRESS FORMAT FOR INTERLOCK READ MASKED 

TAG MASK FUNCTION 



P,P,J0 1 1 ID 



ADDRESS BITS 



COMMAND ADDRESS FORMAT FOR INTERLOCK WRITE MASKED 
TAG MASK FUNCTION 



P^C 


1 1 


ID 
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ADDRESS BITS 



COMMAND ADDRESS FORMAT FOR EXTENDED READ 

TAG MASK FUNCTION 



P. P„ 1 1 ID 



ADDRESS BITS 



COMMAND ADDRESS FORMAT FOR EXTENDED WRITE MASKED 

TAG MASK FUNCTION 



p l p 


1 1 


ID 




10 11 


ADDRESS BITS 



WRITE DATA FORMAT 

TAG MASK 



P 1P[) 


1 1 


ID 




BYTE 3 


BYTE 2 


BYTE 1 


BYTEO 



INTERRUPT SUMMARY READ FORMAT 

TAG MASK 



"Vo 


1 1 


ID 





000000000000000000000000 
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SBI FIELD DESCRIPTION 



Field 



Description 



Arbitration Group 



Arbitration Field 
[TR (15:00)] 



Establishes a fixed priority among nexus for access to 
and control of the information transfer path. 



Information Transfer 
Group 



Information Field 
[B (31:00)] 



Mask Field 
[M (3:00) D] 



Identifier Field 
[ID (4:0)] 

Tag Field 
[TAG (2:0)] 



Function Field 
[F (3:0)] 

Parity Field 

[PO:0)1 



Bidirectional lines that transfer data, com- 
mand/address, and interrupt information between 
nexus. 

Primary function: encoded to indicate a particular byte 
within the 32-bit information field [B (31:00)]. 

Secondary function: in conjunction with the tag field, 
indicates a particular type of read data. 

Identifies the logical source or destination of informa- 
tion contained in B (31:00). 

Defines the transmit or receive information types and 
the interpretation of the content of the ID and informa- 
tion fields. 

Specifies the command code, in conjunction with the tag 
field. This field is part of the 32-bit information field. 

Provides even parity for all information transfer path 
fields. 



Response Group 



Confirmation Field 
[CNF (1:0)] 



Fault Field 
(FAULT) 



Encoded by a receiving nexus to specify one of four re- 
sponse types and indicate its capability to respond to the 
transmitter's request. 

A cumulative error line to the CPU that indicates one of 
several errors stored in the transmitting nexus fault reg- 
ister, and the associated SBI cycle in which the error 
occurred. 
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SBI FIELD DESCRIPTION (CONT) 



Description 



Interrupt Request 
Group 



Request Field 
[REQ (7:4)1 



Alert Field 
(ALERT) 



Allows a nexus to request an interrupt to service a con- 
dition requiring CPU intervention. Each request line 
represents a level of nexus request priority. 

A cumulative status line that allows those nexus not 
equipped with an interrupt mechanism to indicate a 
change in power or operating conditions. 



Control Group 



Clock Field 
(CLOCK) 

Fail Field 
(FAIL) 

Dead Field 
(DEAD) 

Unjam Field 
(UNJAM) 

Interlock Field 
(INTLK) 



Six control lines that provide the clock signals necessary 
to synchronize SBI activity. 

A single line from the restart nexus to provide a restart 
signal to the CPU to initiate a system restart operation. 

A single line to the CPU to indicate an impending clock 
circuit or SBI terminating network power failure. 

A single line from the CPU to attached nexus that in- 
itiates a restore operation. 

A single line that provides coordination among nexus 
responding to certain read/write commands to ensure 
exclusive access to shared data structures. 
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CONSOLE 

(PHYSICAL ADDRESS) 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 



SBI ADDRESS 



03 
CO 



29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 



10 09 08 
08 07 06 



17 06 05 
15 04 03 



| 



REGISTER ADDRESS 



4 03 02 01 
2 01 00 X 

LZ 





Physical 


SBI 


TR# 


Address 


Address 


(Base 10) 


(Hex) 


(Hex) 





20000000 


B000000 


1 


20002000 


8000800 


2 


20004000 


8001000 


3 


20006000 


8001800 


4 


20008000 


8002000 


5 


2000A000 


8002800 


6 


2000C000 


8003000 


7 


2000E000 


8003800 


8 


20010000 


8004000 


9 


20012000 


8004800 


10 


20014000 


8005000 


11 


20016000 


800580B 


12 


20018000 


8006000 


13 


2001A000 


8006800 


14 


2001C000 


8007000 


15 


2001E000 


8007800 



SBI Device vector Generation 



8 


7 6 


5 


4 3 


2 


1 





1 


REQ/BR 
LEVEL 


TR NO. 









LEV 4=00 
LEV 5=01 
LEV 6=10 
LEV 7=11 



m 53 

o ~ 

3o 

=» 30 
Ci rn 
m O 

2 H 

30 rn 
> 30 

=! > 
o o 
z o 

30 

m 

CO 

z 
a 

> 

z 
a 

z 

H 
m 

30 
30 

c 



SBI FAULTS (ADAPTER CONFIGURATION REGISTER) 



31 30 29282726 25242322212019 18 1716151413 121110 09080706 05040302 0100 



NEXUS TYPE CODE 



PAR 
FLT 



T 
URD 
FLT 



MXT 
FLT 



PWR 
DWN 



OVR 
TMP 



WSQ ISQ XMT 
FLT FLT FLT 



PWR 
UP 



31 - PARITY FAULT 

30 - WRITE SEQUENCE FAULT 

29 - UNEXPECTED READ DATA FAULT 

28 - INTERLOCK SEQUENCE FAULT 

27 - MULTIPLE TRANSMITTER FAULT 

26 - TRANSMITTER DURING CYCLE THAT 

CAUSED FAULT 
23 — POWER DOWN 
22 - POWER UP 
21 - OVER TEMPERATURE 



ooox x x x x 


MEMORY 


00100000 


MBA 


00101000 


UBA 


0010 1 1 


1 


00101010 


2 


0010101 1 


3 


01 00 Y Y* 


MA780 


00110000 


DR780 



*YY = PORT NUMBER 
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SBI CONFIGURATION RULES FOR TR SELECTION 



The following rules are suggested for selecting TR levels for 
NEXUS on the SBI. They apply to VAX-11/780 and VAX-11/782 
systems. These rules are guidelines; deviation may be desirable 
and, in some cases, necessary. 

1. The TR level of a device determines its relative priority in 
competing for SBI access. High TR levels mean low priority. 
TR 1 is the highest priority and TR 15 the lowest to which any 
NEXUS (other than the CPU) may be assigned. 

2. The standard order of assigning devices to TR levels is: 

o All MS780S 

o All MA780-CS 

o All DW780S 

o All RH780S 

o DR780 

o CI780 

o CPU 

The default TR assignments currently used by manufacturing 
are: 

First MS780 = TR 1 

First MA780 port = TR 2 

First DW780 = TR 3 

First RH780 (for disks) = TR 8 

Second RH780 (for tapes) = TR 9 

DR780 = TR 13 

CI780 = TR 14 

CPU = TR 16 (the implied TR level) 

These defaults should cover most VAX-11/780 systems. Large 
systems, as well as some applications, will require field 
changes to TR levels. 

When selecting TR levels for complex systems, you should try 
to minimize latency effects (such as data lates) in memory 
access. Therefore, always give memory controllers the lowest 
TR levels and assign the CPU to TR 16. RH780S and DW780S for 
peripheral devices should be assigned TR levels based on the 
sensitivity of the devices (or device controllers) to memory 
latency. 

3. One to two MS780S per system. Interleaving with MS780S 
requires consecutive TR levels as well as equal amounts of 
memory in the even/odd pair; consecutive TR levels are 
strongly suggested even without interleaving. When a MS780-A 
and MS780-C controller reside on the same system, the MS780-C 
should be assigned the lowest TR level. 

4. Zero to four MA780-CS per system. TR levels must be 
consecutive. A given MA780 must have the same TR on all SBIs. 
MS780 memory controllers should always have lower TRs than 
MA780-C memory ports. 

5. One to four DW780S per system. 
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SBI CONFIGURATION RULES FOR TR SELECTION (CONT) 



6. Zero to four RH780S per system. In general, RH780S used for 
disks should have higher priority than RH780S used only for 
tapes. The main criterion for allocating devices to RH780S 
and RH780S to TRs is the relative sensitivity of the device to 
memory latency. Since the RH780 has less than one disk sector 
of buffering, the memory latency requirement is determined 
(slightly pessimistically) by the device data rate: 

RP07 at 2.2 Mbyte/sec 3.64 microsec/quadword 

RP07 at 1 . 3 6.15 microsec/quadword 

RM03, RM05, RM80 6.67 microsec/quadword 

RP04/5/6 10.00 microsec/quadword 

TU78 at 6250 BPI 10.24 microsec/quadword 

TU77 at 1600 BPI 40.00 microsec/quadword 

TE16 at 1600 BPI >100.00 microsec/quadword 

These figures define the average response time requirement as 
seen from the device. Due to RH780 buffering, RH780 devices 
can withstand an occasional memory response time of nearly 
three times the average figure just given without causing a 
data late. 

The RP07 at 2.2 megabytes per second requirement is high 
enough that only interleaved MS780 memory can be used. It is 
not expected to function on a VAX-11/782 or a VAX-11/780 with 
MA780 unless the application prevents RP07 I/O from accessing 
the MA780 address space. 

In determining the TR level for RH780S with more than one type 
of device, only the memory response time requirement of the 
fastest device on the RH780S needs to be considered. 

7. Zero to one DR780 per system. It is suggested that DR780 
pairs that are used to interconnect VAX-11/780 systems use the 
same TR assignment in each VAX-11/780. 

The data rate of the DR780 may be set as low as 156 kilobytes 
per second or as high as 8 megabytes per second depending on 
the attributes of the connected device. 156 kilobytes per 
second is slower than a TU77, while 8 megabytes per second is 
faster than any current VAX-11/780 memory will support. 

Since the DR780 is synchronous and not fully buffered, it may 
experience data lates. The only solutions are faster 
(interleaved) memory, prevention of concurrent I/O from other 
devices on the SBI (usually not practical) , and decreasing the 
DR780 data rate setting. 

8. One CI780 per system. It is suggested that for a CI network, 
the same TR level be assigned to each CI780. 

The CI780 is synchronous and fast (8.75 megabytes per second 
peak) , but it is fully buffered. Therefore, CI780 should have 
the highest TR number (lowest priority) of any device other 
than the CPU. 

9. One CPU. Only one CPU per SBI is supported, and it must be at 
(implied) TR 16. 
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SBI CONFIGURATION RULES FOR TR SELECTION (CONT) 



10. These TR selection rules are mainly useful when configuring 
VAX-11/780 and VAX-11/782 systems with many fast peripheral 
devices. On systems with little I/O activity, the SBI and 
memory will be so lightly loaded that TR selection has little 
importance. On the other hand, when the memory demand greatly 
exceeds the capacity of the SBI and the memory, TR selection 
will not make the memory cycle faster. 

TR selection is important for any system with aggregate 
bandwidth of concurrently active DMA devices above two 
megabytes per second. 

11. If you run out of TR levels, you need another VAX-11/780. 

12. The following example illustrates these guidelines for a large 
VAX-11/780 system consisting of: two MS780-CS, two MA780-CS, 
two DR780S, three RH780S, and one CI780. 



Device 


TR 


MS780-C 


1 


MS780-C 


2 


MA780-C 


3 


MA780-C 


4 


DW780 


5 


DW780 


6 


RH780 


8 


RH780 


9 


RH780 


10 


CI780 


14 
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CD 







A 




B 




c 









E 




F 


Al 














BUS 


SBI DEAD L 






BUS 


SBI INTLK 


A2 




+ 5 V 




+ 5 V 




+ 5 V 




+ 5 V 




+ 5 V 




+ 5 V 


Bl 


BUS 


SBI BOO L 






BUS 


SBI S20 L 


BUS 


SBI MO L 


BUS 


SBI REQ4 L 


BUS 


SBI TROO 


B2 
CI 


BUS 


SBI B01 L 






BUS 


SBI B21 L 


BUS 


SBI Ml L 


BUS 


SBI REQ5 L 


BUS 


SBI TROl 


C2 




GND 








GND 




GND 




GND 




GND 


Dl 


BUS 


SBI B02 L 






BUS 


SBI B22 L 


BUS 


SBI M2 L 


BUS 


SBI REQ6 L 


BUS 


SBI TR02 


D2 










BUS 


SBI B23 L 


BUS 


SBI M3 L 


BUS 


SBI REQ7 L 




+ 12 V 


El 


BUS 


SBI B03 L 


















BUS 


SBI TR03 


E2 


























Fl 


















BUS 


SBI TP H 






F2 






BUS 


SBI B12 L 






BUS 


SBI PO L 


BUS 


SBI TP L 


BUS 


SBI TR04 


HI 




GND 




GND 




GND 




GND 




GND 




GND 


H2 






BUS 


SBI B13 L 






BUS 


SBI PI L 


BUS 


SBI PCLK H 


BUS 


SBI TR05 


Jl 






BUS 


SBI B14 L 






BUS 


SBI SPARE 


BUS 


SBI PCLK L 


BUS 


SBP TP06 


J2 






BUS 


SBI B15 L 






BUS 


SBI SPARE 1 


BUS 


SBI PDCLK H 


BUS 


SBI TR07 


Kl 




















- 5 V 






K2 


















BUS 


SBI PDCLK L 






LI 


























L2 








- 5 V 


















Ml 


BUS 


SBI B04 L 






BUS 


SBI B24 L 


BUS 


SBI TAGO L 


BUS 


SBI MP1 L 


BUS 


SBI TR08 


M2 

Nl 


BUS 


SBI B05 L 






BUS 


SBI B25 L 


BUS 


SBI TAG1 L 


BUS 


SBI MP2 L 


BUS 


SBI TR09 


N2 




GND 




GND 




GND 




GND 




GND 




GND 


PI 


BUS 


SBI B06 L 






BUS 


SBI B26 L 


BUS 


SBI TAG2 L 


BUS 


SBI UN JAM L 


BUS 


SBI TRIO 


P2 
Rl 


BUS 


SBI B07 L 






BUS 


SBI B27 L 


BUS 


SBI IDO L 


BUS 


SBI ALERT L 


BUS 


SBI TR11 


R2 
SI 




+ 12 V 






















S2 


BUS 


SBI B08 L 


BUS 


SBI B16 L 


BUS 


SBI B28 L 


BUS 


SBI ID1 L 


BUS 


SBI CNFO L 


BUS 


SBI TR12 


Tl 




GND 




GND 




GND 




GND 




GND 




GND 


T2 


BUS 


SBI B09 L 


BUS 


SBI B17 L 


BUS 


SBI B29 L 


BUS 


SBI ID2 L 


BUS 


SBI CNF1 L 


BUS 


SBI TR13 


111 


BUS 


SBI BIO L 


BUS 


SBI B18 L 


BUS 


SBI B30 L 


BUS 


SBI ID3 L 


BUS 


SBI FAULT L 


BUS 


SBI TR14 


U2 


BUS 


SBI Bll L 


BUS 


SBI B19 L 


BUS 


SBI B31 L 


BUS 


SBI ID4 L 






BUS 


SBI TR15 


VI 




+ 5 V 




+ 5 V 




+ 5 V 




+ 5 V 




+ 5 V 




+ 5 V 


V2 










BUS 


SBI FAIL L 















VI 

E 
v> 

5 



03 
> 
O 

-o 



2 

z 

V) 



CHAPTER 7 
SBI NEXUS 




A 

CONSOLE ADDRESS 



REGISTER 
DESCRIPTION 



REGISTER A 



FAULT CONDITIONS 



SEE TABLE A FOR 
4K CHIP ARRAY SIZE 
(64KB BOUNDARY) 
MEMORY ARRAY SIZE 
(64K BYTE BOUNDARY) 



3130 29282726252423 22 21201918 17 1615141312 1110 0908 0706050403020100 







BUS PARITY ERROR 
WRITE DATA SEQUENCE FAULT 

TRANSMIT FAULT (SET TO A "1" IF MEMORY, 
WAS A TRANSMITTER DURING A FAULT) 

MULTIPLE TRANSMITTERS ON BUS - 
INTERLOCK SEQUENCE FAULT - 



£T 



A 



A 



NOT USED 

FOR4K 

CHIP 



A MEMORY 



- POWER UP ALERT 
("1" INDICATES POWER UP, 
WRITE "1 " TO CLEAR THIS BIT) 

- POWER DOWN ALERT 

("1" INDICATES POWER DOWN ALERT; 
WRITE "1" TO CLEAR THIS BIT) 



INTERLEAVE STATUS (WRITABLE) 
- (000= NON INTERLEAVED 
001 - TWO-WAY INTERLEAVED! 



INTERLEAVE ENABLE. 
(WHEN WRITING TO INTERLEAVE 
BITS <00:02>, THIS BIT MUST BE 
SET TO "0"; FOR AN SBI DATA 
TRANSFER, IT IS SET TO "1" ) 










TABLE A 


4KCHIP 


12 


11 


10 


09 


MEMORY ARRAY SIZE 














84K BYTE 













12BK BYTE 













192K BYTE 












256K BYTE 





1 








320K BYTE 





1 







384K BYTE 





, 







448K BYTE 





1 






512K BYTE 













576K BYTE 












640K BYTE 












704K BYTE 











768K BYTE 




1 








832K BYTE 




1 







S96K BYTE 




• 1 







B60K BYTE 




1 






1024 KBYTE 









TABLE B 16KCHIP 


14 


13 


12 


11 


10 


09 


MEMORY ARRAY SIZE 














- 


- 


256K BYTE 













- 


- 


5I2K BYTE 










D 


- 


- 


766 K BYTE 












- 


_ 


1024K BYTE 





1 








- 


- 


1280K BYTE 





1 







- 


- 


1536K BYTE 





1 






- 


- 


1792KBYTE 





1 






- 


_ 


2048K BYTE 










^6 


- 


- 


2304K BYTE 












- 




2560K BYTE 









OJ 


- 


- 


2816K BYTE 











- 


- 


3072K BYTE 




1 







- 


- 


3328K BYTE 




1 







■ ■ 


- 


3584 K BYTE 




1 






- 


- 


3840K BYTE 




1 


' 1 1 


- 


_ 


4096KSYTE 



2 

O 

33 
< 
O 

o 

z 

a 

c 

3) 

> 

H 
O 

z 

3D 
m 
O 
w 

H 
m 
33 

> 



/l\ SINGLE CONTROLLER WITH Tfl LEVEL =1 

A\ THESE BITS ARE USED ONLY BY MEMORY 

CONTROLLERS NOT HAVING A ROM BOOTSTRAP 



h\ 


MEMORY TYPE 










ERROR CONDITION; NO ARRAY 
BOARDS PLUGGED INTO BACKPLANE 







1 


4K MOS 




1 





16KMOS 




1 


1 


ERROR CONDITION; BOTH 4K AND 16K 
BOARDS PLUGGED INTO BACKPLANE 



2 

m 



CONSOLE ADDRESS 



WRITABLE STARTING ADDRESS 
FOR THE MEMORY CONTROLLER 

31 30 29 2827 262524 2322 2120 1918 17 16 15 14 13 12 1110 09 080706 05 04 030201 PC 



oo 



ENABLE WRITE TO 
STARTING ADDRESS- 
BITS<27:15> 
READS ALWAYS 



FILE 

WRITE 

COUNTER 

FILE WHEN WRITING INTO BITS <27:15> 

READ BIT 14 SHOULD BE A "1" DURING 

COUNTER SBI DATA TRANSFER INTO 
THE MEMORY 



A 



WRITABLE ECCBITS 
FOR DIAGNOSTICS 



_l 

MEMORY 
INITIALIZING 
& BATTERY 
BACKUP STATUS 



-ECC BYPASS BIT 
WRITE "1"TO BYPASS ECC 

WRITE "0" TO CLEAR THIS BIT 
- FORCE ERROR AT A PREDEFINED ADDRESS 

WRITE "1" TO FORCE ERROR 

WRITE "0" TO CLEAR THIS BIT 
-REFRESH BIT 



13 


1? 


INIT. STATUS 


"6 


6 


COLD Sf ART 
IN7 IN PROGRESS 


1 


1 


IN2 COMPLETE 





1 


VALID DATA 
IN MEMORY 


1 





ILLEGAL STATE 



o 

33 
-< 
O 

o 

z 

Tl 

c 

3! 
> 

o 

Z 



2 

C/5 

H 
m 

33 
CO 



/3\ STARTING ADDRESS IS ON 64K BYTE 
BOUNDARIES 



•MUST BE FOR MS780C 



MEMORY ADDRESS IN ERROR 



CONSOLE ADDRESS 
20002008 



3130 29 282726 25242322 21201918 17161514 13121110 09080706050403020100 
REGISTER C Q 



«5 
CO 



INHIBIT CRD (CORRECTED READ- 
DATA) PASS 

WRITE "1"TO INH CRD TAGS 
WRITE "0" TO CLEAR THIS BIT 

HIGH ERROR RATE IN — 

MEMORY FLAG 

"1"HIGH ERROR RATE 

INDICATION 

WRITE "1" TO CLEAR THE 

FLAG 



ERROR LOG SERVICE — 
REQUEST FLAG 
"1" SERVICE REQUEST 
WRITE "1" TO CLEAR 




4K CHIP ADDRESS IN ERROR 
(SEE NOTE 5 FOR 16KCHIP 
MEMORY ADDRESS IN ERRORI 



A 



ARRAY BANK IN ERROR 
"0" LOWER BANK 
"1" UPPER BANK 



ERROR SYNDROME 
POINTSTOBITIN ERROR 



WORD IN ERROR 
"0" LOWER WORD 
"1" UPPER WORD 



A 



ARRAY BOARD 
IN ERROR 



27 


26 


25 


24 


BOARD 














BOARD 1 











1 


BOARD 2 








1 





BOARD 3 








1 


1 


BOARD 4 





1 








BOARD 5 





1 





1 


BOARD 6 





1 


1 





BOARD 7 





1 


1 


1 


BOARD 8 













BOARD 9 










1 


BOARD 10 







1 





BOARD 11 







1 


1 


BOARD 12 




1 








BOARD 13 




1 





1 


BOARD 14 




1 


1 





BOARD 15 




1 


1 


1 


BOARD 16 



/4\ EVEN # SYNDROME BITS = DBE 
ODD # SYNDROME BITS = SBE . 
THE ERROR SYNDROME BITS ARE INVALID 
UNLESS THE ERROR LOG SERVICE REQUEST BIT 
(BIT 28, REGO) IS SET TO A "1". 

/5\ REGISTER C, BITS <22:09> ARE 
16K CHIP ADDRESS IN ERROR. 
BIT<23>ISTHE ARRAY BANK 
IN ERROR (0 IS LOWER BANK & 1 
IS THE UPPER BANK) 
THE MEANING FOR ALL OTHER 
BITS IN REGISTER C IS SAME FOR 
4K& 16K CHIPS. 



NOTE: WHEN INSTALLING AN MS780A & MS780C 

ON THE SAME 11/780, THE MS780C SHOULD 
HAVE THE LOWEST TR. 



2 

m 

O 

30 

< 

o 



a 

c 

30 
> 

H 

O 

2 



V) 

-\ 
m 

30 



MEMORY ARRAY ADDRESSES 





M8211 




M8210 




Array 


Size 


Address Range 


Size 


Address Range 


1 


64 K 


0- FFFF 


256 K 


0- 3FFFF 


2 


128 K 


10000-1FFFF 


512 K 


40000- 7FFFF 


3 


192 K 


20000-2FFFF 


768 K 


80000- BFFFF 


4 


256 K 


30000-3FFFF 


1024 K 


C0000- FFFFF 


5 


320 K 


40000-4FFFF 


1280 K 


100000-13FFFF 


6 


384 K 


50000-5FFFF 


1536 K 


140000-17FFFF 


7 


448 K 


60000-6FFFF 


1792 K 


180000-1BFFFF 


8 


512 K 


70000-7FFFF 


2048 K 


1C0000-1FFFFF 


9 


576 K 


80000-8FFFF 


2304 K 


200000-23FFFF 


10 


640 K 


90000-9FFFF 


2560 K 


240000-27FFFF 


11 


704 K 


A0000-AFFFF 


2816 K 


280000-2BFFFF 


12 


768 K 


B0000-BFFFF 


3072 K 


2C0000-2FFFFF 


13 


832 K 


C0000-CFFFF 


3328 K 


300000-33FFFF 


14 


896 K 


D0000-DFFFF 


3584 K 


340000-37FFFF 


15 


960 K 


E0000-EFFFF 


3840 K 


380000-3BFFFF 


16 


1024 K 


F0000-FFFFF 


4096 K 


3C0000-3FFFFF 



Memory Starting Address Jumpers 


Boundary 


Address 




4 MEG 

8 MEG 

12 MEG 


000000 
400000 
800000 
C00000 



200 



O 



Wl W2 W3 W4 W5 



TR Arbitration 
Level 



dd 


££ 


J J 


11 


nn 


r r 


tt 


vv 


cc 


ee 


hh 


kk 


mm 


PP 


ss 


uu 










W9 


W10 


Wll 


W12 



IRD * TR8 

W8 





TR 


TR 


TR 


TR 


Signal 


SEL 


SEL 


SEL 


SEL 


Name 


8 


4 


2 


1 


TR# 


W9 


W10 


Wll 


W12 


1 
2 

3 








1 
2 


4 
5 





I 


__ 


__ 


6 


— 


I 


— 




7 


-- 


I 




— 


8 


— 


I 






9 


I 








10 


I 


— 


— 




11 


I 


— 




— 


12 


I 


— 






13 


I 


I 


— 


-- 


14 


I 


I 


— 




15 


I 


I 


I 


-- 



Wire Wrap 

F20 K2 to 



F20 CI 
F20 Dl 
F20 El 
F20 F2 
F20 H2 
F20 Jl 
F20 J2 
F20 Ml 
F20 Nl 
F20 PI 
F20 P2 
F20 S2 
F20 T2 
F20 Ul 
F20 U2 



W9 W10 Wll W12 



Inhibit ROM 
Decode 



No response 
confirmation 
for Read to ROM 
Address Space 

Read to ROM 
Address Space 
receive Normal 
confirmation 



Starting Address 

W6 I W7 



4 Mega Byte 
8 Mega Byte 
12 Mega Byte 

W1-W5 Spare 



MS780 Configuration 
for REV A Backpanel 



Configuration for 
REV -- Backpanel 



NOTES: 

1. When installing an MS780A 
and MS780C on the same VAX-11/780 
system, the MS780C should be the 
first memory (i.e., have the 
lowest TR) . 

2. The memory with the ROM boot- 
strap must be at TR1 . 
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c 

30 

> 



O 
30 

30 

m 
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I 

03 
> 
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> 

z 



- Standard for Memory 1 

- Standard for Memory 2 



MS780A MODULE UTILIZATION 



20 


MB214 


MSB 


19 


M8213 


MCN 


18 


M8212 


MDT 


17 


M8211 


MAY 


16 


M8211 


MAY 


15 


M8211 


MAY 


14 


M8211 


MAY 


13 


M8211 


MAY 


12 


M8211 


MAY 


11 


M8211 


MAY 


10 


M8211 


MAY 


9 


M8211 


MAY 


8 


M8211 


MAY 


7 


M8211 


MAY 


6 


M8211 


MAY 


5 


M8211 


MAY 


4 


M8211 


MAY 


3 


M8211 


MAY 


2 


M8211 


MAY 


1 


M9040 


TRM 



* When not installed, use blank module 7014103. 
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MS780C MODULE UTILIZATION 



20 


M8214 


MSB 


19 


M8213 


MCN 


18 


M8212 


MDT 


17 


M8210 


MAY 


16 


M8210 


MAY 


15 


M8210 


MAY 


14 


M8210 


MAY 


13 


M8210 


MAY 


12 


M8210 


MAY 


11 


M8210 


MAY 


10 


M8210 


MAY 


9 


M8210 


MAY 


8 


M8210 


MAY 


7 


M8210 


MAY 


6 


M8210 


MAY 


5 


M8210 


MAY 


4 


M8210 


MAY 


3 


M8210 


MAY 


2 


M8210 


MAY 


1 


M9040 


TRM 



* When not installed, use blank module 7014103. 
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4\ 



N5 

2 



\ 




































MSBA, P,U 
































BUS SSI 


SBI TRANCEIVERS 




s 




— 


< 




MSBU REC 
TAG (2:0) 






ImSBU REC PAR (1:0) 


MSBF 




X 
11 


< 


/\ 




PARITY 
CHECK 






< 
5 

O 


- 






•;: 


z 




MSBF 




MSBA PAR 110:00) 






RESPONSE 
LOGIC 




TAG 
DECODE 


























MSBU REC ID (4:01 






ID 
CHECK 






PARITY 
GEN 


2 












MSBU REC BIT (31:28) 


MSBU REC ID (4:0) 




MCNT 










MSBE.F 










FROM 

CNFG 
REG a 

1 


COMMAND 
FILE 






FUNCTION 
DECODE 








MSBS 


















MSBU L REC ID (4 0) 


ID 
LATCH 




MSBU XMT ID (4:01 


BUS FL 

MSK (1:0} 






































MSBA BIT REC 127:101 


MSBD ■ 








DST 
DECODE 


MSBD DST ROM. 
CNFG REG, ARV 










MSBU L REC BIT (31:00) 


DRIVERS 


BUSFL INF (31:00l,MSK(3:OI 




MSBA REC BIT 127:00 




MSBU L DST ROM, CNFG REG, ARY 








MSBB.E 






MSBU L WR. EXT 










ADDRESS 
DECODE 


MSB REC BIT 131:16) 
MSBD MUX REC BIT (15:001 




CYCLE 
DECODE 
& 
CONTROL 


CONTROL 


MEMORY 












DRIVERS 


MCNP ST ADR 120:14) 


TIMING & 
CONTROL 










LOGIC 


O 

3 

MSBD 


























MSBF.P 




< 


H 




BUS AC/DC LO 


POWER/FSIL 
CONTROL 










FILE 

CONTROL 

LOGIC 












MSBR 














BUS SBI PCLK. TP 


CLOCK 
LOGIC 




















INTLV 

ADR 

COR 


MCN ARY SZ (5:01 


CHIP 

SZ 

COR 




MEM 

SZ 

ENCODE 








MAY IN (15:00) FROM 














MSBT 








BUS TR 


ARBITRATION 
LOGIC 




















TR SEL 8,4,2,1 



























s 

o 

3D 

< 
00 

r- 
o 
o 

> 

a 

30 
> 

s 

> 

30 



\7 



\7 



/\ 



FROM CYCLE f 



. STROBES &f 



TIMING 
• &CONTROL . 
LOGIC 



BUS Ft MSK (101 
BUS FL INF (31:00) 



BUS FL INF (19:00) 



MCNF REF ADR 
M5:01K7:1) 



MCNE MEM ADR 115:00) 



p MCNL ROM DAT (31:00! 



CNFG REG A 



MDTD XMT TAG (1:0 



MCNE ARY ADR (15:01| 



MCNE ARY ADR 119:15) 



BUS FL INF 



BUS FL MSK (3:0) 



CNFG REG B 



CNFG REG C 



BUS MOS DAT IC7CO) 



BUS MOS DAT IC7:C0) 



5 
m 

2 
O 
30 

< 

CO 

I- 

o 
o 

> 

33 
> 

s 

> 
33 

H 



DATA 
XMT 
LATCH 



MDTE BYT MSK IU3U0, L3L0) 



c 



MOS DATA BUS 







DATA 

RECEIVE 

LATCH 



MDTMOSDAT |U31:U00] 



BUS FL INF 131:00) 



MDT MOS DAT (L31: LOO) 



BUS FL INF (31:001 



V 7 



■n 



BUS MOS DAT (U31:U00I 



BUS MOS DAT (L31:LO0) 



MEMORY I/O DATA LOGIC 



/\ 



BUS FL INF 131 00) 



\7 




MCNB MUX EN ' 
MCNB MUX EN 2 L " 
MCNB MUX EN 3 L 



STATUS 
SIGNALS 



CNFG 
REG 



ADDRESS ~ 
REGISTER 



MCNE MEM ADR (9:0) 



CNFG 
REG 



BOOTSTRAP 
ROM 



MCNL ROM DAT (31:00) 



r— SI] 

I h 



MCNB MUX SEL 2 L 
MCNB MUX SEL 1 L 

I/O DATA MUX 



STB 


SI 


SO 


OUTPUT 


L 


L 


L 


REG A 


L 


L 


H 


REGS 


L 


H 


L 


REGC 


L 


H 


H 


ROM BOOT 


H 


X 


X 


- 



MCNA ROM EN 



ZT 
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UBA ADDRESS SPACE AND C/A FORMAT 



SBI C/A Format for UBA Register Access 



3 


31 


27 
























15 




10 







MASK 
<3 0> 


FUNC 
<3:0> 


1 






































TR 
NUMBER 





(SBI ADDRESS) 



Rut A 


Idresses 








Base 






Base 




TR 




SBI 


TR 


Address 


SBI 




(Physical 


Address 


Num 


{Physical 


Address 


Base 10 


hex) 


(hex) 


Base 10 


hex) 


(hex) 








8 


20010000 


8004000 


1 


20002000 


8000800 


o 


20012000 


8004800 


2 


20004000 


800)000 


10 


20014000 


8005000 


3 


20006000 


8001800 


11 


20016000 


8005800 


4 


20008000 


8O02OOO 


12 


20018000 


8006000 


5 


2000AOOO 


8002800 


13 


2001 AOO0 


8006800 


6 


2000COOO 


8003000 


14 


2001C0O0 


8007000 


7 


2000EOOO 


8003800 


15 


2001 E000 


8007800 



Register Offsets 





Byte 






Byte 






Address 


SBI 




Address 


SBI 


UBA 


(Physical 


Address 


UBA 


( Physical 


Address 


Reg 


hex) 


Ibex) 


Reg 


hex) 


(hex) 


CNFGR 


000 


000 








UBACR 


004 


001 








UBASR 


008 


002 


DPR 14 


078 


OIE 


DCR 


ooc 


003 


DPR 15 


07C 


OIF 


FMER 


010 


004 


Reserved 


080 


020 


FUBAR 


014 


005 








FMER 


018 


006 








FUBAR 


OIC 


007 


Reserved 


7 EC 


IFF 


BRSVR0 


020 


008 


MRO 


800 


200 


BRSVR 1 


024 


009 


MR 1 


804 


201 


BRSVR2 


028 


OOA 








BRSVR 3 


02C 


OOB 








BRRVR4 


030 


OOC 


MR 494 


FB8 


3EE 


BRRVR5 


034 


OOD 


MR 495 


FBC 


3EF 


BRRVR6 


038 


00E 


Reserved 


FCO 


3F0 


BRRVR7 


03C 


OOF 








DPRO 


040 


010 


Reserved 


FFC 


3FF 


DPR1 


044 


Oil 
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UBA REGISTERS 



UBA STATUS REGISTER. BIT CONFIGURATION 

31 27262524 10 9876543210 



BRRVR 7 FULL 



BRRVR 6 FULL 



BRRVR 5 FULL 



BRRVR 4 FULL 



READ DATA TIMEOUT 



READ DATA SUBSTITUTE 



CORRECTED READ DATA 



COMMAND TRANSMIT ERROR 



COMMAND TRANSMIT TIMEOUT 



DATA PATH PARITY ERROR 



INVALID MAP REGISTER 



MAP REGISTER PARITY FAIL 



LOST ERROR BIT 



UNIBUS SEL TIMEOUT 



UNIBUS SSYN TIMEOUT 



UBA DIAGNOSTIC CONTROL REGISTER, BIT CONFIGURATION 



UNUSED UNUSED 



UNUSED 



313029282726 242322 21 1918 1615 



8 7 



TTTT 



SPARE 



DISABLE 
INTERRUPT 



SAME AS CONFIGURATION REGISTER BITS <23:00> 
MICROSEQUENCER OK 



DEFEAT 
DATA 
PATH 
PARITY 

DEFEAT 
MAP 

PARITY 
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UBA REGISTERS 



UBA CONFIGURATION REGISTER, BIT CONFIGURATION 



313029282726 2322 



181716 



7 6 5 4 3 2 10 



N/- 

UNIBUS ADAPTOR CODE 

UNIBUS INIT COMPLETE 



UNIBUS POWER DOWN 



UNIBUS INIT ASSERTED 



ADAPTOR POWER UP 



ADAPTOR POWER DOWN 



TRANSMIT FAULT 



MULTIPLE TRANSMITTER FAULT 



INTERLOCK SEQUENCE FAULT 



UNEXPECTED READ DATA FAULT 



WRITE SEQUENCE FAULT 



PARITY FAULT 



UBA CONTROL REGISTER, BIT CONFIGURATION 



313029282726 



4 3 2 10 



MAP REGISTER 
DISABLE BITS 



6 5 4 3 2 1 



INTERRUPT FIELD SWITCH 



BR INTERRUPT ENABLE 



UNIBUS TO SBI ERROR INTERRUPT ENABLE 



SBI TO UNIBUS ERROR INTERRUPT ENABLE 
CONFIG URATION INTERRUPT ENABLE 
UNIBUS POWER FAIL 
ADAPTOR INIT 
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UBA REGISTERS (CONT) 



UBA FAILED MAP ENTRY REGISTER. BIT CONFIGURATION 



31 



9 8 



UNUSED 



MAP REGISTER NUMBER 



UBA FAILED UNIBUS ADDRESS REGISTER, BIT CONFIGURATION 



31 



16 15 



UNUSED 



FAILED UNIBUS TO SBI ADDRESS 
UNIBUS ADDRESS BITS <17:02> 



UBA BUFFER SELECTION VERIFICATION REGISTER, BIT CONFIGURATION 



31 



16 15 



UNUSED 



TEST DATA 



NOTE: 
THE INFORMATION FOUND IN THESE REGISTERS 
IS MEANINGFUL ONLY IF A CORRESPONDING 
ERROR BIT IS FOUND IN THE UBA STATUS 
REGISTER. 
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UBA REGISTERS (CONT) 



UBA BR RECEIVE VECTOR REGISTER, BIT CONFIGURATION 



31 30 29 28 27 26 25 24 23 22 21 20 19 IB 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 



nr 



ADAPTOR INTERRUPT REQUEST INDICATOR 



UNIBUS DEVICE INTERRUPT VECTOR 



UBA DATA PATH REGISTER, BIT CONFIGURATION 



31302928 24 23 



16 15 



TTT 



UNUSED 



BUFFER 

NOT 
EMPTY 

BUFFER 

TRANSFER 

ERROR 



DATA 
PATH 
FUNCTION 



BUFFER STATE BITS BUFFERED UNIBUS ADDRESS (2-17) 



UBA MAP REGISTER, BIT CONFIGURATION 



31 30 27 26 2524 212019 



UNUSED 



RESERVED 
AND 
ZER_0 

MAP 
REGISTER 
VALID BIT 



BYTE 
OFFSET 

BIT 

DATA 
LONGWORD PATH 

ACCESS DESIGNATOR 

ENABLE 

ADDRESS 

BIT 27 
I/O DESIGNATOR 



SBI PAGE ADDRESS 



3 
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bb dd ff 



Wl W2 W3 W4 W5 W6 



P 
W7 



hh 



W8 W9 W10 Wll W12 W13 W14 W15 



Wl W2 W3 W4 W5 W6 W7 W8 W9 W10 W1X W12 W13 W14 



TR Arbitration 
Level 





USIC 


USIC 


USIC 


USIC 




TR 


TR 


TR 


TR 


Signal 


SEL 


SEL 


SEL 


SEL 


Name 


A 


B 


c 


D 




L 


L 


L 


L 


TR# 


W3 


W4 


W5 


W6 


1 


— 


— 


— 


— 


2 
<-3 


1. 


I 




* 


4 




I 


— 


— 


5 


— 


-- 


I 


— 


6 




— 


I 


— 


7 


— 


I 


I 


__ 


8 
9 

10 




I 


I 


-- 




__ 







11 


— 


I 


— 




12 




I 


— 




13 


— 


— 


I 




14 




-- 


I 




15 


— 


1 


I 





* Normal for first DW780 



UNIBUS Address 
Space Select 



Wire Wrap 
D01R2 to 

F01C1 
F01D1 
F01E1 
F01F2 
F01H2 
F01J1 
F01J2 
F01M1 
F01N1 
F01P1 
F01P2 
F01S2 
F01T2 
F01U1 
F01U2 



Interrupt Level 
Selection 
Signal Name 



DW780 Configuration 
for REV A Backpanel 



Configuration for 
REV — Backpanel 





USID 


USID 


Signal 


Adapter 


Adapter 


Name 





1 




L 


L 


Adapter! 


W2 


Wl 








* 


1 


I 


— 


2 


— 


I 


3 


I 


I 





UAIF 


UAIF 




SBI 


SBI 




PRI 


PRI 




JMP 


JMP 




e 


1 




L 


L 


ISR# 


W7 


W8 


4 





* 


5 


I 


— 


6 


— 


I 


7 


I 


I 



o 

S 

00 

o 
c 

CD 
> 

00 

> 

n 

> 



c 
2 

tj 
m 

33 

O 

O 

2 

TJ 

a 

c 

> 






SBI TO UNIBUS CONTROL ADDRESS TRANSLATION 



SBI COMMAND ADDRESS FORMAT 

3 Q31 28272625242322212019181716 15 



MASK 
<3:0> 



FUNC 
<3:0> 



UNIBUS 

CONTROL 

AND 

BYTE ADDRESS 

ENCODER 



UBA UNIBUS . . "■ 

ADDRESS DECODE 
UBA NUMBER b a 



UBAO 
UBA 1 
UBA 2 
UBA 3 




. 1 

1 
. 1 1 



LONG WORD ADDRESS 



UNIBUS 
CONTROL ADDRESS 

1 17 



m 

C <1:0> 



Zl 



2 1 



UNIBUS ADDRESS BITS <17:02> 



I 



UA <17:00> 
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UNIBUS TO SBI ADDRESS TRANSLATION 



UNIBUSCONTROLADDRESS 



MAP REG NUMBER 


BYTE WITHIN PAGE 



MAP 
REG 
NUMBER 



UNIBUSTOSBI 

ADDRESS 

TRANSLATION 

MAP 



— SBI PAGE ADDRESS— 

(PAGE FRAME NUMBER) 

121 BITS) 



494 
495 



FUNC 

MASK 

ENCODE 



SBI COMMAND ADDRESS 



SBI PAGE ADDRESS (PFN) 



LONG WORD ADD 
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ADDRESSES AND VECTORS FOR UNIBUS DEVICES 









UNIBUS 


VAX-11/780 












Address 


Physical Address 


Vector 


UBA No. 


Device 




(Octal) 


(Hex) 




(Octal) 


e 


CR11 




777160 


2013FE70 




230 




DR11B/DR11W 


772410 


2013F508 




124 




DMC11/DMR11 


Float 


— 




Float 




DZ11 




Float 


— 




Float 




KMC11 




Float 


-- 




Float 




LP11 




777514 


2013FF4C 




200 




LP11 1 




764004 


2013E804 




170 




LP11 2 




764014 


2013E80C 




174 




LP11 3 




764024 


2013E814 




270 




LPA11 




770460 


2013F130 




Float 




RK711 




777440 


2013FF20 




210 




RL211 




774400 


2013F900 




160 


NOTE: 


Floating 


addresses and 


vectors are 


accord: 


ing to PDP-11 



convention . 
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FLOATING VECTORS AND FLOATING ADDRESSES 



Floating Vectors 
(Start at 31319 and Proceed Upwards) 

Device Vector Size 



DC11 


10 


DL11-A.-B 


10* 


DP11 


10 


DM11-AA 


10* 


DN11 


4 


DM11-BB 


4 


DR11-A 


10 


DR11-C 


10 


PA611 Reader 


4 


PA611 Punch 


4 


LPD11 




DT11 


10* 


DX11 


10* 


DL11C,D,E 


10* 


DJ11 


10* 


DH11 


10** 


GT40 


10 


LPS 11 


30* 


DQ11 


10** 


KW11-W 


10* 


DU11 


10* 


DUP11 


10* 


DVll-Data 


10* 


DVll-Modem Control 


4 


LK11-A 




DWUN 




DMC-11 




DZ11 




DWR70 




LPP11 




VMV21 




VMV31 




VTV01 




KMC11 




RL11/RLV11*** 




RX02 




TS11 




LPA11-K 




IP11/IP300 




DMP11-AD 





* The vector for the device of this type must always be on a 
(10) octal boundary. (No switch or jumper connection for 
vector bit 2.) 

** The device can have either a M7830 or M7821 interrupt control 
module. However, it should always be on a (10) octal 
boundary. 

*** Only for second or later device. 
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FLOATING VECTORS AND FLOATING ADDRESSES (CONT) 



Floating Addresses 
(Default Address If Nothing Precedes it) 









VAX-1 1/780* 






Address 


Physical Address 


Rank 


Device 


(Octal) 


(Hex) 


1 


DJ11 


760010 


2013E008 


2 


DH11 


760020 


2013E010 


3 


DQ11 


760030 


2013E018 


4 


DU11 


760040 


2013E020 


5 


DUP11 


760050 


2013E028 


6 


LK11-A 


760060 


2013E030 


7 


DMC11/DMR11 


760070 


2013E038 


8 


DZ11 


760100 


2013E040 


9 


DWR70 


760110 


2013E048 


10 


LPP11 


760120 


2013E050 


11 


VMV21 


760130 


2013E058 


12 


VMV31 


760140 


2013E060 


13 


KMC11 


760150 


2013E068 


14 


RL11/RLV11** 


760160 


2013E070 


15 


DMP11 


760170 


2013E078 



* This address applies to the UBA at TR3. 

** Only for second or later device. 

NOTE: Floating register space begins at address 760010. One 
8-byte (10 octal) gap must be left for every device type with 
floating registers that is not present. In addition, an 8-byte 
gap must be left after the registers for each device type that is 
present. Register alignment requirements must be preserved. 
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UNIBUS CONFIGURATION 



DEVICE 


A I 


> 

> 


UBA 






UBT 


( A00-17 (ADDRESS) 


A ► 


( D00-15IDATA) 


C0-C1 (CONTROL) 


MSYN (MASTER SYNC) 




SSYN (SLAVE SYNC) 




PA-PB (PARITYI 




BR4-7IBUS REQUEST) 




BG4-7 (BUS GRANT) 






NPR (NONPROCESSOR REQUEST) 








NPG (NONPROCESSOR GRANT) 








SACK (SELECTION ACKNOWLEDGE) 






INTRIINTERRUPT) 










BBSY (BUS BUSY) 




INIT (INITIALIZE) 




AC LO (AC LINE LOW) 






DC LO IDC LINE LOW) 

















217 



USt M8270 
HCO <7:4> 



SBIB <31 0O> 

SOI MASK <3 0> 
SBI TAG <2 0> 
SBHD<4 0> 
SBITH <1500> 
SBIHEQ<3:0> 
SBIUNJAM 
SBI DEAD 
SBI INTERLOCK 



00 




D 

s 

03 

o 
c 

00 
Vt 

00 

I- 

O 
o 

> 

> 

2 



POWER SUPPVACL0. DCL0— 



-UNIBUSBUSir 



w 



TRANSMIT 

CONFIRMATION 
LOGIC 



"3 



CO 



WRITE 

CNFGB DCR. — ' 

SR.CR - — i 

-READCNFGR.DCR i 

■WHITE BR5VR,DPR,MR-t 
-READ CR.SR, BRSVR. — , 
DPR, MR, FMER.FUBAR 
-READ UNIBUS 1 



-WRITE UNIBUS— 



-READBRRVR- 



-INTERRUPT SUMMARY-* 



-RECEIVE READ DATA- 



RECEIVE 

CONFIRMATION 

LOGIC 



USI REGISTER STROBES 
UAI REGISTER STROBES 



UNIBUS 
MASTER LOGIC 
(UAI I 



< UNIBUS DATI 



1 UNIBUS DATO 



INTERRUPT 

LOGIC 

(UAI) 



• UB ATTENTION 

• LOGIC 
(UAI) 



INTERRUPT SUMMARY 
READ LOGIC 



READ DATA 
FUNCTION 




PREFETCH READ DATA 
IPFRDRCVD) 


DECODE 
{USD 




DIRECT READ DATA 
IDRD RCVD) 



PREFETCH 
ATTENTION 
(PFRD RCVDI 

. MICROSEQUENCER . 

BRANCH LOGIC 
, (UCB) 



DMATRANSFER 
FROM A 
UNIBUS DEVICE 

n 1 

MAP REGISTER STATE 



DMA ATTENTION 
LOGIC 

1UCB) 



c I- 

m 
O 



i 



il 



ii 



MICROSEDUENCER 
INSTRUCTION 
DECODER LOGIC 

1UCB) 



H 



fuN Bl 



O 

33 

O 

o 



33 
O 



c 
z 
o 



V) 



z 



N5 
O 





Standard 


Modified 




Standard 


Modified 




Standard 


Modified 


Pin 


Signal 


Signal 


Pin 


Signal 


Signal 


Pin 


Signal 


Signal 


AAI 


IN IT L 


INITL 


API 


GROUND 


P0» 


Bill 


A01 L 


A01 L 


aa: 


+5 V 


+ 5V 


AP2 


BBSY L 


BBSY L 


BH2 


AOOL 


AOOL 


ABl 


INTR L 


INTRL 


AR1 


GROUND 


BAT BACKUP + 1 5 V 


BJI 


A03L 


A03 L 


ab: 


GROUND 


TEST POINT 


AR2 


SACKL 


SACK L 


BJ2 


A02L 


A02 L 


ACl 


DOOL 


DOOL 


AS1 


GROUND 


BAT BACKUP + 1 5 V 


BK1 


A05L 


A05 L 


AC 2 


GROUND 


GROUND 


AS 2 


NPRL 


NPRL 


BK2 


A04L 


A04L 


ADI 


D02 L 


D02L 


ATI 


GROUND 


GROUND 


BL1 


A07L 


A07L 


AD2 


DOI L 


DOI L 


AT2 


BR7 L 


BR7 L 


BL2 


A06L 


A06L 


AE1 


D04L 


D04L 


AU1 


NPGH 


+ 20 V 


BMI 


AW L 


A09L 


At; 2 


D03 L 


D03L 


AU2 


BR6L 


BR6L 


BM2 


A08L 


A08L 


AF1 


D0<> L 


D06L 


AVI 


BG7II 


+ 20V 


BN1 


Ail L 


All L 


AF2 


D05 L 


D05 L 


AV2 


GROUND 


+20V 


BN2 


A10L 


A10L 


AH1 


DOS L 


D08L 


BA1 


BG6II 


SPARE 


BP1 


AI3 L 


A13 L 


AH 2 


D07 L 


D07L 


BA2 


+5V 


+5V 


BP2 


AI2L 


A12 L 


AJ1 


DIOL 


DIOL 


BBI 


BG5 H 


SPARE 


BR1 


A15 L 


A15L 


AJ2 


DO^L 


D09L 


BB2 


GROUND 


TEST POINT 


BR2 


AI4L 


A14L 


AK1 


D12 L 


D12L 


BCI 


BR5 L 


BR5 L 


BS1 


A17 L 


A17L 


AK2 


Dll L 


Dll L 


BC2 


GROUND 


GROUND 


BS2 


AI6L 


A16 L 


AL1 


D14L 


DI4L 


BDI 


GROUND 


BAT BACKUP +5 V 


BT1 


GROUND 


GROUND 


AL2 


DU L 


D13 L 


BD2 


BR4 L 


BR4L 


BT2 


CI L 


CI L 


AMI 


PAL 


PA L 


Bl 1 


GROUND 


INTSSYN* 


BUI 


SSYNL 


SSYN L 


AM2 


D15 L 


D15 L 


BE 2 


BG4II 


PAR: DET* 


BU2 


COL 


COL 


AN] 


GROUND 


PI* 


BI1 


ACLO L 


ACLO L 


BVI 


MSYN L 


MSYN L 


AN2 


PBL 


PB L 


BF-2 


DCLOL 


DCLO L 


BV2 


GROUND 


-5V 



D 
> 

O 
> 

z 
o 

s 

o 

D 



m 
D 

c 
z 

DO 

c 

CO 

•a 



> 

v> 

a 
z 
s 

m 



;cd by purity control module 



UNIBUS SIGNAL DESCRIPTIONS 



Signal Line 



Description 



Data Transfer Group 



Address Lines 
[SA (17:00)] 


These lines are used by the master device to select the 
slave (actually a unique memory or device register ad- 
dress). SA (17:01) specifies a unique 16-bit word; SA00 
specifies a byte within the word. 


Daia Lines 
[D (15:00)] 


These lines transfer information between master and 
slave. 


Control (CI. CO) 


These signals are coded by the master device to control 
the slave in one of the four possible data transfer oper- 
ations specified below. Note that the transfer direction is 
always designated with respect to the master device. 





Data In (DATI): a data word or byte transferred into 
the master from the slave. 


1 


Data In Pause (DATIP): similar to DATI except that it 
is always followed by a DATO/B to the same location. 


1 


Data Out (DATO): a data word is transferred out of the 
master to the slave. 


1 1 


Data Out Byte (DATOB): identical to DATO except a 
byte is transferred instead of a full word. 


Parity A-B (PA, PB) 


These signals transfer Unibus parity information. PA is 
currently unused and not asserted. PB, when true, in- 
dicates a device parity error. 


Master 

Synchronization 

(MSYN) 


MSYN is asserted by the master to indicate to the slave 
that valid address and control information (and data on 
a DATO or DATOB) is present on the bus. 


Slave 

Synchronization 

(SSYN) 


SSYN is asserted by the slave. On a DATO it indicates 
that the slave has latched the write data. On a DATI/P 
it indicates that the slave has asserted read data on the 
Unibus. 


Interrupt (INTR) 


This signal is asserted by an interrupting device, after it 
becomes bus master, to inform the UBA that an inter- 
rupt is to be performed, and that the interrupt vector is 
present on the D lines. INTR is negated upon receipt of 
the assertion of SSYN by the UBA at the end of the 
transaction. INTR may be asserted only by a device that 
obtained bus mastership under the authority of a BG 
signal. 



Priority Arbitration 
Group 



Bus Request (BR7-BR4) 
Bus Grant (BG7-BG4) 



These signals are used by peripheral devices to request 
control of the bus for an interrupt operation. 

These signals form the CPU and UBA response to a bus 
request. Only one of the four will be asserted at any 
time. 
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UNIBUS SIGNAL DESCRIPTIONS (CONT) 



Signal Line 



Priority Arbitration 
Group < Coni ) 



Description 



Nonprocessor Request 
(NPR) 

Nonprocessor Grant 
(NPG) 

Selection Acknowledge 
(SACK) 



Bus Busy (BBSY) 



This is a bus request From a device for a transfer not 
requiring CPU intervention (i.e., DMA). 

This is the grant in response to an NPR. 



SACK is asserted by a bus-requesting device after hav- 
ing received a grant. Bus control passes to this device 
when the current bus master completes its operation. 

BBSY indicates that the data lines of the bus are in use. 
It is asserted by the Unibus master. 



Initialization Group 



Initialize (INIT) 



AC Line Low (AC LO) 



DC Line Low (DC LO) 



This signal is asserted by the terminator board (UBT) 
when DC LO is asserted on the Unibus, and it stays 
asserted for 10 ms following the negation of DC LO. 

This is an anticipatory signal that warns of an impend- 
ing power failure. AC LO initiates the power fail trap 
sequence and may also be issued in peripheral devices to 
terminate operations in preparation for power loss, 

This signal is available from each system power supply 
and remains clear as long as all dc voltages are within 
the specified limits. If an out-of-voltage condition oc- 
curs, DC LO is asserted. 
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DW780 MODULE UTILIZATION CHART 





TYPICAL 






CONFIGURATION 
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5 4 3 2 
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MBA REGISTERS 



MBA Register Base Address 
as a Function of TR Number 





Base 






TR 


Address 


SBI 




Num 


(Physical 


Address 




Base 10 


Hex) 


(Hex) 




1 


20002000 


8000800 




2 


20004000 


8001000 




3 


20006000 


8001800 




4 


20008000 


8002000 




5 


2000A000 


8002800 




6 


2000C000 


8003000 




7 


2000E000 


8003800 




8 


20010000 


8004000 




9 


20012000 


8004800 




10 


20014000 


8005000 




11 


20016000 


8005800 




12 


20018000 


8006000 




13 


2001A000 


8006800 




14 


2001C000 


8007000 




15 


2001E000 


8007800 





MBA CONFIGURATION/STATUS REGISTER 



SBI PARITY ERROR 

WRITE DATA 

SEQUENCE ERROR' 
UNEXPECTED READ 
DATA ERROR 

MULTIPLE 

TRANSMITTER 

ERROR 



13130 


29 28127 26 25 24(23 22 2 1 20 


19 






6 


15 






12 


11 






38 


07 






34 


cr 






on 


LJ 


± 





• 


















































1 

















_J 






I 


> 


L 


OVER TEMPERATURE 
(NOT IMPLEMENTED) 


ADAPTOR CODE 






-ADAPTOR POWER DOWN 
-TRANSMITTER DURING FAULT 











MBA CONTROL REGISTER 



31 














03 020100 

































MAINTENANCE MODE i 










INTERRUPT ENABLE ' 






















INIT 


ALIZE 



NOTE: ALL BITS ARE READ/WRITE EXCEPT INITIALIZE WHICH ALWAYS READS AS0 
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MBA REGISTERS (CONT) 



MBA STATUS REGISTER 



DATA TRANSFER 

BUSY 

NO RESPONSE 

CONFIRMATION 

CORRECTED 

READ DATA 



PROGRAMMING_ 
ERROR 

NON EXISTENT_ 
DRIVE 
_ MASSBUS CONTROL 

WRITE ERROR 
MASSBUS ATTENTION - 
DATA TRANSFER COMPLETE - 
DATA TRANSFER ABORT- 
DATA TRANSFER LATE- 
WRITE CHECK UPPER ERROR- 
WRITE CHECK LOWER ERROR- 
MISSED TRANSFER- 
MASSBUSEXCEPTION- 
MASSBUS DATA PARITY ERROR- 
MAP PARITY ERROR- 
INVALID MAP- 
ERROR CONFIRMATION- 
READ DATA SUBSTITUTE- 
INTERFACE SEQUENCE TIMEOUT - 
READ DATA TIMEOUT - 

NOTE: WRITE 1 TO CLEAR BITS IN 

THIS REGISTER EXCEPT BITS 31 
AND 16, WHICH ARE READ ONLY. 



MBA VIRTUAL ADDRESS REGISTER 

31 28 27 24,23 20,19 16,15 12,11 09,0807 04,03 00, 


























MAP POINTER PHYSICAL PAGE BYTE 
ADDRESS 
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MBA REGISTERS (CONT) 



MBA BYTE COUNT REGISTER 



31 


24 


23 


16 


15 


08 


07 


00 



















MASSBUS BYTE COUNTER 
(READONLY) 

NOTE: DATA WRITTEN INTO THE 

SBI BYTE COUNTER IS COPIED 
INTO THE MASSBUS BYTE 
COUNTER. 



SBI BYTE COUNTER 
(READ/WRITE) 



2's COMPLEMENT OF THE NUMBER 
OF BYTES TO BE TRANSFERRED 



MBA DIAGNOSTIC REGISTER 



INVERT MASSBUS 
DATA PARITY 

INVERT MASSBUS 

CONTROL PARITY 

INVERT MAP PARITY- 
BLOCK SENDING 

COMMAND TO SBI 

SIMULATE SCLK- 

SIMULATE EBL 

SIMULATE OCC 

SIMULATE ATTN 

MDI B SE LECT — 

MASSBUS FAIL [READ ONLY) — 
MASSBUS RUN (READ ONLY) — 
MASSBUS WCLK (READ ONLY)- 
MASSBUS FXC (RFADONLY) — 
MASSBUS CTOD (READ ONLY) - 



MASSBUS 

DRIVE 

SELECT 

(READONLY) 

MASSBUS REGISTER SELECT 
(READONLYI 



SELECTED MDIB (READ ONLY) 
(VALID DURING MAINTENANCE 

MODE ONLY) 



NOTE: BITS 21 AND 22 ARE READ/WRITE 
FOR DIAGNOSTIC TEST PURPOSES 
ONLY 
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MBA REGISTERS (CONT) 



MBA MAP REGISTER 



31 














24 


23 






20 


16 


15 


08 


07 


00 















































PHYSICAL PAGE FRAME NUMBER 



COMMAND/ADDRESS REGISTER (CAR) 



"The CAR is read-only, and is only valid when DT BUSY is set. 
This register contains the value of bits 31 through 00 of the SBI 
during the command /address portion of the MBA's next data 
transfer. 



227 



to 

00 



bb dd ff 



11 
kk 



mm pp ss 



Wl W2 W3 W4 W5 W6 W7 W8 W9 W10 Wll W12 



Wl W2 W3 W4 



TR Arbitration 
Level 



RH780 Configuration 
for REV A Backpanel 



Configuration 

for REV -- Backpanel 



W7 W8 W9 W10 Wll W12 





MBA 


MBA 


MBA 


MBA 


Signal 


TR 


TR 


TR 


TR 


Name 


SEL 


SEL 


SEL 


SEL 




D 


C 


B 


A 


TR# 


Wl 


W2 


W3 


W4 


1 














2 
3 


_: 


:: 




L 


4 
5 


:: 


i 


[_ 


L 


6 


— 


i 


-- 




7 


— 


i 




— 


8 
9 

10 


— 


i 




I * 




__ 


-- 




11 




— 




— 


12 




~- 






13 




i 


— 


— 


14 




i 


-- 




15 




i 


I 


— 



Interrupt Level 
Selection 



Wire Wrap 

Bus SBI TRXX L 

from P02F1 to 

F02C1 
F02D1 
F02E1 
F02F2 
F02H2 
F02J1 
F02J2 
F02M1 
F02N1 
F02P1 
F02P2 
F02S2 
F02T2 
F02U1 
F02U2 



• Normal for first RH78 





MBA 


MBA 


Signal 


Intr 


INTR 


Name 


Code 


Code 




1 







H 


H 


BR# 


W5 


W6 


4 








5 


— 


I * 


6 


I 


— 


7 


I 


I 



W7 - W12 SPARES 



DO 

I 
•>J 
CO 

o 

1 

CD 
> 

CO 

> 
o 

z 



c 
2 

-o 
m 

30 
O 

o 

z 

•n 

O 

C 
33 
> 
H 

o 

z 



MASSBUS DISK DRIVE REGISTER ADDRESS CALCULATION CHART 



1ST MBA BASE ADDRESS -20010400 (TR8) 3RD MBA BASE ADDRESS -20014400 (TRIO) 

2ND MBA BASE ADDRESS - 20012400 |TR9) 4TH MBA BASE ADDRESS- 20016400 {TR11} 



REGISTER 
























NUMBER 


DRIVE 


TYPE 








DRIVE NUMBER 












RP 


RM 


TE 


















HEX 


OCTAL 


(DISK) 


(DISKI 


(TAPE) 





1 


2 


3 


4 


5 


6 


7 








CSI 


RMCS1 


CSI 





80 


100 


180 


200 


280 


300 


380 


1 


1 


DS 


RMDS 


DS 


4 


84 


104 


184 


204 


284 


304 


384 


2 


2 


ER1 


RMER1 


ER 


8 


88 


108 


188 


208 


288 


308 


388 


3 


3 


MR 


RMMR1 


MR 


C 


8C 


IOC 


18C 


20C 


28C 


30C 


3BC 


4 


4 


AS 


RMAS 


AS 


10 


90 


110 


190 


210 


290 


310 


390 


5 


5 


DA 


RMDA 


FC 


14 


94 


114 


194 


214 


294 


314 


394 


6 


6 


DT 


RMDT 


DT 


18 


98 


118 


198 


218 


298 


318 


398 


7 


7 


LA 


RMLA 


CX 


1C 


9C 


11C 


19C 


21C 


29C 


31C 


39C 


8 


10 


SN 


RMSN 


SN 


20 


AO 


120 


1A0 


220 


2A0 


320 


3A0 


9 


11 


OFF 


RMOF 


TC 


24 


A4 


124 


1A4 


224 


2A4 


324 


3A4 


A 


12 


DCA 


RMOC 




28 


A8 


128 


1A8 


228 


2A8 


328 


3A8 


B 


13 


CCA 


RMNR 




2C 


AC 


12C 


1AC 


22C 


2AC 


32C 


3AC 


C 


14 


ER2 


RMMR2 




30 


BO 


130 


1B0 


230 


2B0 


330 


3B0 


D 


15 


ER3 


RMER2 




34 


B4 


134 


184 


234 


2B4 


334 


3B." 


E 


16 


ECCPOS 


RMECI 




38 


B8 


138 


188 


238 


2B8 


338 


3B8 


F 
• 


17 

• 


ECCPAT 


RMEC2 




3C 


BC 


13C 


1BC 


23C 


2BC 


33C 


3BC 


• 










• 


• 


• 


• 


• 


• 


• 


• 


IF 


37 








7C 


FC 


17C 


1FC 


27C 


2FC 


37C 


3FC 



MBA BASE PHYSICAL ADDRESS TRANSLATION 
16 15 14 13 12 11 10 














M 


1 























DS 

MAP REG SELECT 

SET IF EXTERNAL REGISTER 

DRIVE SELECT# 

REGISTER SELECT 

ZERO 
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MASSBUS SIGNAL CABLE PIN ASSIGNMENTS 



Ma-tibus Signal Cable Designations 



Cabk 


Tm' 


Polarity 


Designation 


Massbus 
Cable A 


A 
B 


1 

2 


+ 


MASSDOO 




C 
D 


3 
4 


+ 


MASS DO 1 




E 
F 


5 
6 


+ 


MASSD02 




H 
J 


7 
8 


+ 


MASSD03 




K 

L 


9 

10 


+ 


MASSD04 




M 

N 


II 
12 


+ 


MASS DOS 




P 
R 


13 
14 


+ 


MASS COO 




S 
T 


15 
16 


+ 


MASS CO 1 




U 
V 


17 

18 


+ 


MASS C02 




w 

X 


19 
20 


+ 


MASS C03 




Y 

Z 


21 

U 


+ 


MASS C04 




AA 
BB 


23 
24 


+ 


MASS COS 




CC 
DD 


25 
26 


+ 


MASS SCLK 




EE 
FF 


27 
28 


+ 


MASS RS3 




HH 

JJ 


29 
30 


+ 


MASS ATTN 




KK 
LL 


31 
32 


+ 


MASS RS4 




MM 

NN 


33 
34 


+ 


MASS CTOD 




PP 

RR 


35 
36 


+ 


MASS WCLK 




SS 
TT 


37 
38 


* 


MASS RUN 




uu 


39 




SPARE 




w 


40 




GND 



Masabus Signal Cabk Designations 



Cabk 


Pin* 


Polarity 


Designation 


Massbus 
Cable B 


A 
B 


1 

2 


- 


MASSD06 




C 
D 


3 

4 


+ 


MASSD07 




E 
F 


S 
6 


+ 


MASSD08 




H 
J 


7 
8 


+ 


MASSD09 




K 

L 


9 
10 


+ 


MASSDIO 




M 

N 


11 
12 


* 


MASS Dl 1 




P 

R 


13 
14 


+ 


MASSC06 




S 
T 


15 
16 


+ 


MASS C07 




U 
V 


17 
18 


+ 


MASS COS 




w 

X 


19 
20 


+ 


MASS C09 




Y 
Z 


21 
22 


+ 


MASS CIO 




AA 
BB 


23 
24 


+ 


MASS CI 1 




CC 
DD 


25 
26 


+ 


MASS EXC 




EE 
FF 


27 

28 


* 


MASSRSO 




HH 
JJ 


29 
30 


+ 


MASS EBL 




KK 
LL 


31 
32 


+ 


MASS RSI 




MM 

NN 


33 
34 


+ 


MASS RS2 




PP 
RR 


35 
36 


+ 


MASS 1NIT 




SS 
TT 


37 
38 


♦ 


MASS SPI 




UU 


39 




SPARE 




w 


40 




GND 



'Allernale pin deugnation vheme* 

Note: Massbus cables are (o be installed per markings on the cable. 
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MASSBUS SIGNAL CABLE PIN ASSIGNMENTS (CONT) 



Massbus Signal Cable Designations 



Cable 


Pin* 


Polarity 


Designation 


Massbus 
Cable C 


A 
B 


1 

2 


- 


MASSD12 




C 
D 


3 

4 


+ 


MASSD13 




E 
F 


5 
6 


+ 


MASSD14 




H 
J 


7 
8 


+ 


MASSD15 




K 

L 


9 
10 


+ 


MASSDI6 




M 

N 


11 
12 


+ 


MASSDI7 




P 

R 


13 
14 


+ 


MASS DPA 




S 
T 


15 
16 


* 


MASS CI 2 




U 

V 


17 
18 


+ 


MASSC13 




w 

X 


19 

20 


+ 


MASSC14 




Y 
Z 


21 

22 


+ 


MASS CI 5 




AA 
BB 


23 
24 


+ 


MASS CPA 




CC 
DD 


25 
26 


+ 


MASSOCC 




EE 
FF 


27 
28 


+ 


MASS DSO 




HH 

11 


29 
30 


+ 


MASS TRA 




KK 
LL 


31 

32 


+ 


MASS DS1 




MM 

NN 


33 

34 


+ 


MASS DS2 




PP 
RR 


35 
36 


+ 


MASS DEM 




SS 
TT 


37 
38 


+ 


MASS SP2 




UU 


39 


H 


MASS FAIL 




w 


40 




GND 



'Alternate pin designation schemes 
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RH780 MODULE UTILIZATION CHART 





TYPICAL 






CONFIGURATION 




6 


5 4 3 2 


1 


B 


B 


M 


M 


M 


M 


L 


L 


C 


D 


1 


S 


A 


A 


P 


P 


R 


I 


N 


N 










K 


K 










M 


M 


M 


M 


M 


M 








8 


8 


8 


8 


D 


D 


2 


2 


2 


2 


U 


U 


7 


7 


7 


7 


L 


L 


8 


7 


6 


5 


E 


E 
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MBA/SBI INTERFACE 
M8275 SLOT I 







2 

DO 
> 



00 
O 

00 

I- 

o 
o 

7s 

g 

> 
a 

30 

> 

2 

> 
30 



MASS8US CONTROL PATHS 
M8278 SLOT 4 







s 

00 

> 

55 

i 
^i 

00 

o 

03 

r 
O 
o 

g 

> 
o 

> 

s 

> 
33 



PORT CONFIGURATION REGISTER 2000X000 MPI 



N3 
CO 



FT 



PWR PWR 

OWN UP 



SBI PORT 
PTY WRT INTLK MULT XMT 
FLT SEQ SEQ XMT DUR 
FLT FLT FLT FLT 

SBI FAULT STATUS 



PORT INTERFACE CONTROL REGISTER 2000X004 MPI 

31 I 27 | 23 



MA780 NEXUS 
IDENT (ALWAYS 
IS 0100001 



BOI 



PTY 

FLT ON 

OUTPUT 

(MPI I 
BDI IVDT 

PTY LOST 

FLT ON ON 

INPUT BDI 

(MPCJ 



RAM 
PAR 
ERR 



T 
INHB 
RAM 
ARB 



IVDT 
ACK 
NOT 
REC 



BDI 


ERR 


PTY 


INTR 


tNV 


EN 



s 
> 

oo 

o 

3 
c 



■v 
O 

33 

H 

2 
m 

5 

o 

33 

-< 
33 

m 

a 

oo 

H 
m 

33 
CO 



PORT CONTROLLER STATUS REGISTER 2000X008 MFC 
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00 
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U U u 
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u u 
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CMD 
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I 
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□ UR 
FLT 






ADMl 

ID 

DURING 

FAULT 




C 
A 

B 


I 
ACHE 
DM1 
20 H 


D 




1 
EX 
ADM 
831 V 










^ 


1 

NTLK 
MO 




1 
SINGLE 
STEP 




1 
INLK 
FF 






1 
INHIBIT 
ADMl 
ARB 




1 

5LF 
NVAL 

EN 


1 
ADM 
PTY 

INV 











IVDT 


ARY 


INLK 


DATA 


INIT 


GRNT 


LOST 


IN 


ACPTD 



FORCE 


ERR 


ADMl 


INTRPT 


MULT 


EN 


XMTR 




FLT 





TR.NO. 


X- 


1 


2 


2 


4 


3 


6 


4 


8 



PORT INVALIDATION CONTROL REGISTER 2000XQ0C MPC 









, \*L, I 23 . 






19 




15 
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07 
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00 




2d 
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24 23 22 21 20 19 IB 
STARTING ADDRESS <28:16> 


1? 


16 





ARRAY SIZE 
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15 


ID 
14 


ID 
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ID 
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ID 
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ID 
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ID 
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ID 
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10 
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ID 
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ID 
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D 
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CACHED 
FORCED 



CACHE DEVICE IDENT 



S 
> 

oo 

o 

S 

c 



CO 



ARRAY ERROR REGISTER 2000X010 MAT 



T 



4A- 



- ERROR ADDRESS - 



TT 

IVDT INH HI ERR 

MAP CRD ERR LOG 

PTY TAG RATE REQ 
ERR 



CONFIGURATION STATUS REGISTER 2000X014 MAT 



ERROR SYNDRONE 











11 








23 








.9 








15 


11 


07 


03 




on 







1 — 












































PORT OFF LINE 


PORT ERROR 


PORT POWER 

DOWN STATUS 


















































I 



ARRAY NON-CONTIG. 

INIT | ERROR 

STATUS 4K ARRAY 

CHIP 

ARRAY 

ERR 



o 

3J 



s 

o 

3D 

< 
30 

m 

£ 
v> 

H 

m 

30 
CO 

O 

o 



CONFIGURATION STATUS REGISTER 1 2000X016 MPS 
i 37 , 23 

T 1 1 1 1 ( 1 1 1 1 



PRT PRT PRT PRT 
,2,1,0 



INVALIDATION IVDT 

ACK RECEIVED MAP 

PRES 



FORCE 

MULT 

INLK 

ACPTD 
MULT FORCE SLOW 
INLK INLK ARB 
ACPTD 



PRT 3 PRT 2 
I I ■ 



PRT 1 PRT 

. I I L_ 



PORT TYPE/PRESENCE 



TR. NO. 


X- 


1 


2 


2 


4 


3 


6 


4 


8 



MAINTENANCE CONTROL REGISTER 2000XQ1C MAT 

" i_27 i 23 

1 1 1 1 1 1 ( 1 1 r 



MULTIPORT 



ARRAY 

ACC 

OIS 



IVDT 

MAP ADMI 
PTY GRNT 

INV PAR 

ERR 



FORCE 
SLOW 
ADMI 
ARB 
FORCE F 



SUBSTITUTE ECC B 



> 

00 

o 

2 

c 



o 
3D 



to 

CO 



INTERPORT INTERRUPT REQUEST REGISTER 2000X020 MPS 



FROM PRT3 



FROMPRT2 



FROMPRT I 



FROM PRT0 



TO PRT 3 

1 L ' . >- 



TO PRT 2 



TO PRT 1 



TO PRT 



TO TO TO TO TO TO TO TO TO TO TO TO TO TO TO TO FROM FROM FROM FROM FROM FROM FROM FROM 

PHT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT PRT [ PRT 2 | PRT | PRT 2 | PRT | PRT 2 | PRTO I PRT 2 I PRT 
3210321032103210 FROM FROM FROM FROM FROM FROM FROM FROM 

PRT 3 PRT 1 PRT 1 PRT 3 PRT 1 PRT 3 PRT 1 



S 

o 

30 

< 
X 

m 
a 



m 

30 

H 
o 



INTERPORT INTERRUPT ENABLE REGISTER 2000X024 MPS 



_J_ 



_L_ 



l^ 



r^ 



_i_ 



_T_ 



_L_ 



_l_ 



_L_ 



_L_ 



^^ 



FROM FROM FROM FROM FROM FROM FROM I FROM I FROM I FROM I FROM I FROM I FROM I FROM I FROM I FROM 

PRT3 | PRT 1 ( PRT3 | PRT 1 I PRT3 | PRT 1 | PRT 3 | PRT 1 | PRT3 | PRT 1 | PRT 3 I PRT 1 | PRT 3 | PRT 1 I PRT 3 I PRT 1 I 

FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM FROM 

PRT 2 PRTO PRT 2 °RT PRT 2 PRTO PRT 2 PRTO PRT 2 PRTO PRT 2 PRTO PRT 2 PRTO PRT 2 PRTO 



TR NO. 


X- 


1 


2 


2 


4 


3 


6 


4 


8 



MA780 ARRAY ADDRESSES 



Array 


M8210 


Address 


Range 


1 


256K 


a 


- 


3FFFF 


2 


512K 


40000 


- 


7FFFF 


3 


768K 


80000 


- 


BFFFF 


4 


1024K 


C0000 


- 


FFFFF 


5 


1280K 


100000 


- 


13FFFF 


6 


1536K 


140000 


- 


17FFFF 


7 


1792K 


180000 


- 


1BFFFF 


8 


2048K 


1C0000 


- 


1FFFFF 
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MA780C JUMPERS 



Wl W2 W3 W4 W5 W6 W7 W8 W9 W10 Wll W12 W13 W14 WX5 W16 W17 Wlfl W19 W20 



SBI TR Level Jumpers 

Standard Port Interface Slots 3 and 4 



Optional Port Interface Slots 1 and 2 



TR 




Jumper 


Hire Wrap 


Level 












wn 


W18 


W19 W20 


F03H1 to 


1 


_ 


_ 


_ 


F03C1 


2 


- 


_ 


I 


F03D1 » 


3 


_ 


- 




F03E1 


4 


- 


- 




F03F2 


5 


- 


I 




F03H2 


6 


- 


I 




F03J1 


7 


- 


I 




F03J2 


8 


- 


I 




F03M1 


9 




- 




F03N1 


10 




_ 




F03P1 


11 




- 




F03P2 


12 




- 




F03S2 


13 




I 


- 


F03T2 


14 




I 


I 


F03U1 


15 




I 


I 


F03U2 





Jumper 


Wire Wrap 


W4 


W3 


W2 HI 


F02H1 to 


_ 


_ 


_ 


F02C1 


_ 


_ 


I 


F02D1 


_ 


_ 




F02E1 » 


_ 


_ 




F02F2 


- 


I 




F02H2 


- 


I 




F02J1 


- 


I 




F02J2 


- 


I 




F02K1 




- 




F02N1 




- 




F02P1 




- 




F02P2 




_ 




F02S2 




I 


- 


F02T2 




I 


I 


F02U1 




I 


I 


F02U2 



The memory that contains the ROM bootstrap must be at TR 1. 

o MA780{s) must have the next highest SBI priority, that is, lowest TR number. 

o HS7B0(s) have the next highest, 

o DW780{s) have the next highest. 

o RH780(s) have the next highest. 

If a MS780 contains the ROM bootstrap, it must be at TR 1. If MS780 memories are on 
the system and are to be interleaved, the second MS780 must be at the next even TR 
number past the last MA7B0 TR. 

Interrupt Level jumpers 



Interport Interrupt 
Level 


Error Interrupt 
Level 


Standard Port 
Slots 3 and 4 

H16 


Optional Port 
Slots 1 and 2 

W5 


4 
6 


5 
7 


I 


I 



jumper inserted. 

No jumper. 

Standard configuration. 
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MA780A JUMPERS 



Wl W2 W3 W4 W5 W6 W7 W8 W9 W10 Wll W12 W13 W14 W15 W16 WI7 W18 W19 W20 



Memory Starting Address Jumpers 
(Used Only on Power-Up) 



Strap 
Name 


Port 
SA23 



SA22 


Port 1 
SA23 SA22 


Port 
SA23 


2 

SA22 


Port 
SA23 


3 
SA22 


Jumper 


W19 


W20 


W15 W16 


Wll 


W12 


W7 


W8 


MB 
16MB 
20MB 
24MB 


I 
I 


I 
I 


I I 

I 
I 


I 
I 


I 
I 


I 
I 


I 
I 



Multiport Number Jumpers 

{Number visible on Control Panel) 



Signal 
Jumper 


Set Multiport 1 
Wl 


Set Multiport 
W2 


a 
l 

2 
3 


I 
I 


I 
I 



= Jumper inserted. 

= No jumper. 

= Standard configuration. 
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MA780 BACKPLANE DATA 



1.75 -2M BYTE 



MB210 MAY 



1.5-1.75MBYTE 



1.25 -+1.5M BYTE 



1.0 -1.25M BYTE 



M8210 MAY 



M8210 MAY 512 -756K BYTE 



MB210 MAY 256-512KBYTE 



M8210 MAY 0-256KBYTE 



SELECTIVE CACHE MAP OPTIONAL 



MULTIPORT PORT SYNCHRONIZER 



MEMORY DATAPATH 



MB260 MAT MULTIPORT ARRAY TIMING 



MS259 MPC MULTIPORTPORTCONTROLPORT3 OPTIONAL 

M9045 PORT 3 BDI CONNECT FROM REAR OPTIONAL 

.9 MPC MULTIPORTPDRTCONTROLPORT2 O PTIONAL 

M9Q45 PORT 2 BDI CONNECT FROM REAR OPTIONAL 

■9 MPC MULTIPORTPORTCONTRO L PORT I 

M904 5 PORT 1 BDI CONNECT FRO M REAR 

9 MPC MULTIPORTPORT CONTR OL PORTO 

M9QJ5 PORTO BDI CONNECT FROM REAR 



INSERT BLANK MODULES 7014103 IN ALL FRONT 
SLOTS CORRESPONDING TO M9045 BDI CONNECTIONS. 

THE SBI TERMINATOR IM9O40) IS REMOVED IE THE 
SBI CONTINUES BEYOND THE PORT INTERFACE 
BACKPLANE. 



r 4 



^ 



PORT 3 

INTERFACE BACKPLANE 
(OPTIONAL) 

7014103 BLANK MODULE 

M9Q40SBI TERM INATOR 

MS253 MULTIPORT INTERFACE PORT 

M9045 PORT 3 BDI CONNECT FROM REAR 



PORT 2 

INTERFACE BACKPLANE 

(OPTIONAL) 

70U103 BLANK MODULE "~ 

M9Q4Q5BI TERMINATOR 

M8258 MULTIPORT INTERFACE POfi 

M9045PORT2BDI CONNECT FROM REAR 



7014103 BLANK MOD ULE 

M9O40S5I TERMINATOR 

M8258 MULTIPORT INTERFACF PO RT 

M9M5PORT 1 BDI CONNECT FROM REAR 



PORTO 

interface backplane 

isee note 3| 

7014103 blank modu le 

m7040sbi terminat or 

ms258 multiportport interface 

m9o45pqrt0 bdi connect from rear 



IF ADDITIONAL MEMORY STORAGE IS TO BE ADDED 
TO THE MA7B0, IT MUST BE CONTIGUOUS WITH THE 
EXISTINGMA780MEMORY. FOR EXAMPLE: IFA 
256KBYTE BOARD IM8210) IS ADDED TO A 51 2K 
BYTE SYSTEM, THE NEW BOARD MUST BE LOCATED 
IN SLOT 6 AS THE 5)2 - 756K BYTE. IF THE MEMORY 
STORAGE BOARDS ARE MISCONFIGURED, A RED 
LED ILLUMINATES ON THE M8260 MODULE IN SLOT 
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M8210 MEMORY ARRAY CARD MNEMONICS 



The following table shows the cross-correlation between the 
mnemonic when the card is used in the MS780 main memory and the 
MA780 multiport memory subsystem of the VAX-11/780 system. The 
M8210 array card, in addition to its identical memory storage 
function in both memories, is used (one card) as the invalidate 
map of the multiport memory. 



As Array Card in MS780 
Main Memory 

BUS ENAB ARRAY OUT H 
BUS MOS DAT COB H 
BUS MOS DAT C01 H 
BUS MOS DAT C02 H 
BUS MOS DAT C03 H 
BUS MOS DAT C04 H 
BUS MOS DAT C05 H 
BUS MOS DAT C06 H 
BUS MOS DAT C07 H 
BUS MOS DAT L00 H 
BUS MOS DAT L01 H 
BUS MOS DAT L02 H 
BUS MOS DAT L03 H 
BUS MOS DAT L04 H 
BUS MOS DAT L05 H 
BUS MOS DAT L06 H 
BUS MOS DAT L07 H 
BUS MOS DAT L08 H 
BUS MOS DAT L09 H 
BUS MOS DAT L10 H 
BUS MOS DAT Lll H 
BUS MOS DAT LI 2 H 
BUS MOS DAT LI 3 H 
BUS MOS DAT LI 4 H 
BUS MOS DAT L15 H 
BUS MOS DAT LI 6 H 
BUS MOS DAT L17 H 
BUS MOS DAT L18 H 
BUS MOS DAT L19 H 
BUS MOS DAT L20 H 
BUS MOS DAT L21 H 
BUS MOS DAT L22 H 
BUS MOS DAT L23 H 
BUS MOS DAT L24 H 
BUS MOS DAT L25 H 
BUS MOS DAT L26 H 
BUS MOS DAT L27 H 
BUS MOS DAT L28 H 
BUS MOS DAT L29 H 
BUS MOS DAT L30 H 
BUS MOS DAT L31 H 
BUS MOS DAT U00 H 
BUS MOS DAT U01 H 
BUS MOS DAT U02 H 
BUS MOS DAT U03 H 
BUS MOS DAT U04 H 
BUS MOS DAT U05 H 
BUS MOS DAT U06 H 
BUS MOS DAT U07 H 
BUS MOS DAT U08 H 
BUS MOS DAT U09 H 
BUS MOS DAT U10 H 
BUS MOS DAT Ull H 



As Array Card in MA780 
Multiport Memory 
Pin 

ELI MATJ ARY OUT EN H 



As Invalidate Map in MA780 

Multiport Memory 

pin 

ELI MPSK INVAL OUT EN H 

AJ1 BUS INVAL DAT P00 H 

AH2 BUS INVAL DAT P01 H 

AF1 BUS INVAL DAT P02 H 

AE1 BUS INVAL DAT P03 H 

DL1 BUS INVAL DAT P04 H 

EB1 BUS INVAL DAT P05 H 

DP2 BUS INVAL DAT P06 H 



DR2 BUS INVAL DAT P07 
AN1 BUS INVAL DAT B00 
AMI BUS INVAL DAT B01 
AL1 BUS INVAL DAT B02 
AK1 BUS INVAL DAT B03 
BA1 BUS INVAL DAT B04 
AV2 BUS INVAL DAT B05 
AU1 BUS INVAL DAT B06 
AR1 BUS INVAL DAT B07 
BE1 BUS INVAL DAT B08 
BD1 BUS INVAL DAT B09 
BC1 BUS INVAL DAT B10 
BB1 BUS INVAL DAT Bll 
BK1 BUS INVAL DAT B12 
BJ1 BUS INVAL DAT Bl 3 
BH2 BUS INVAL DAT B14 
BF1 BUS INVAL DAT B15 
BP1 BUS INVAL DAT B16 
BN1 BUS INVAL DAT B17 
BM1 BUS INVAL DAT B18 
BL1 BUS INVAL DAT B19 
BV2 BUS INVAL DAT B20 
BU2 BUS INVAL DAT B21 
BS1 BUS INVAL DAT B22 
DR1 BUS INVAL DAT B23 
CK2 BUS INVAL DAT B24 
CJ2 BUS INVAL DAT B25 
CM1 BUS INVAL DAT B26 
CK1 BUS INVAL DAT B27 
BH2 BUS INVAL DAT B28 
CF2 BUS INVAL DAT B29 
CE2 BUS INVAL DAT B30 
CD2 BUS INVAL DAT B31 
DV2 BUS INVAL DAT B32 
DU2 BUS INVAL DAT B33 
DT2 BUS INVAL DAT B34 
DS2 BUS INVAL DAT B35 
EDI BUS INVAL DAT B36 
EE1 BUS INVAL DAT B37 
EF2 BUS INVAL DAT B36 
EH2 BUS INVAL DAT B39 
EJ2 BUS INVAL DAT B40 
EK2 BUS INVAL DAT B41 
EL2 BUS INVAL DAT B42 
EM2 BUS INVAL DAT B43 
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M8210 MEMORY ARRAY CARD MNEMONICS (CONT) 



As Array Card in MS780 
Main Memory 

BUS MOS DAT U12 H 

BUS MOS DAT U13 H 

BUS MOS DAT U14 H 

BUS MOS DAT U15 H 

BUS MOS DAT U16 H 

BUS MOS DAT U17 H 

BUS MOS DAT U1P H 

BUS MOS DAT U19 H 

BUS MOS DAT U20 H 

BUS MOS DAT U21 H 

BUS MOS DAT U22 H 

BUS MOS DAT U23 H 

BUS MOS DAT U24 H 

BUS MOS DAT U25 H 

BUS MOS DAT U26 H 

BUS MOS DAT U27 H 

BUS MOS DAT U28 H 

BUS MOS DAT U29 H 

BUS MOS DAT U30 H 

BUS MOS DAT U31 H 

BUS OUT SEL L CD1 

MAY CHIP 16K L FR1 

MAY CHIP 4K L FS1 

MAY IN 15 L FB2 

MCNB CAS L CJ1 

MCNB INIT H DB1 

MCNB MUX CNTRL H CL1 

MCNB READ H DL2 

MCND ARY EXT H DAI 
MCND ARY ADR 01 H DB2 
MCND ARY ADR 02 H CV2 
MCND ARY ADR 03 H DJ2 
MCND ARY ADR 04 H DH2 
MCND ARY ADR 05 H CT2 
MCND ARY ADR 06 H DK2 
MCND ARY ADR 07 H DF1 
MCND ARY ADR 08 H DF2 
MCND ARY ADR 09 H CR2 
MCND ARY ADR 10 H CS2 
MCND ARY ADR 11 H DD1 
MCND ARY ADR 12 H DEI 
MCND ARY ADR 13 H DM2 
MCND ARY ADR 16 H CM2 
MCND ARY ADR 17 H CP2 
MCND ARY ADR 18 H CL2 
MCND ARY ADR 19 H 
MCND ARY CS L DC1 
MCND RAS I. CP1 

MCND REF CYC H DJ1 



As Array Card in MA780 
Multiport Memory 
Pin 



GND 

BUS 16K CHIP L 
BUS 4K CHIP L 

BUS PRES BIT 07 H 
MATJ ARY CAS L 
MATR INIT H 
MATJ ARY MUX CNTRL 
MATJ ARY READ H 

MATA ARY ADR 14 H 

MATA ARY ADR 01 H 

MATA ARY ADR 02 H 

MATA ARY ADR 03 H 

MATA ARY ADR 04 H 

MATA ARY ADR 05 H 

MATA ARY ADR 06 H 

MATA ARY ADR 08 H 

MATA ARY ADR 09 H 

MATA ARY ADR 10 H 

MATA ARY ADR 11 H 

MATA ARY ADR 12 H 

MATA ARY ADR 13 H 

MATA ARY ADR 15 H 

MATA ARY ADR 16 H 

MATA ARY ADR 17 H 

MATA ARY ADR 18 H 

MATA ARY ADR 07 H 
MATJ ARY RAS L 
MATK REF CYC H 



AS 


Inval 


idate 


Map 


in MA780 


Multiport Memory 






Pin 












ER2 


BUS 


INVAL 


DAT 


B44 


L 


ES2 


BUS 


INVAL 


DAT 


B45 


L 


EP2 


BUS 


INVAL 


DAT 


B46 


L 


EF1 


BUS 


INVAL 


DAT 


B47 


L 


EV2 


BUS 


INVAL 


DAT 


B48 


L 


EU1 


BUS 


INVAL 


DAT 


B49 


L 


EU2 


BUS 


INVAL 


DAT 


B50 


L 


ET2 


BUS 


INVAL 


DAT 


B51 


L 


FJ2 


BUS 


INVAL 


DAT 


B52 


L 


FH2 


BUS 


INVAL 


DAT 


B53 


L 


FF2 


BUS 


INVAL 


DAT 


B54 


L 


FE2 


BUS 


INVAL 


DAT 


B55 


L 


FP2 


BUS 


INVAL 


DAT 


B56 


L 


FP1 


BUS 


INVAL 


DAT 


B57 


L 


FM2 


BUS 


INVAL 


DAT 


B58 


L 


FL2 


BUS 


INVAL 


DAT 


B59 


L 


FU2 


BUS 


INVAL 


DAT 


B60 


L 


FV2 


BUS 


INVAL 


DAT 


B61 


L 


FT 2 


BUS 


INVAL 


DAT 


B62 


L 


FS2 


BUS 


INVAL 


DAT 


B63 


L 


CD1 


GND 










FRI 


BUS 


16K CHIP L 




FS1 


BUS 


4K CHIP L 






FB2 


INVAL MAP 


PREE 


; L 




CJ1 


MPSK 


INVAL CAE 


; L 




DB1 


MATR 


INIT 


H 






CL1 


MBSK 


INVAL MUX 


; CNTRL L 


DL2 


MPSK 


INVAL READ H 




DAI 


MATA 


ARY ADR 14 H 




DB2 


MATA 


ARY ADR 01 H 




CV2 


MATA 


ARY ADR 02 H 




DJ2 


MATA 


ARY ADR 03 H 




DH2 


MATA 


ARY ADR 04 H 




CT2 


MATA 


ARY ADR 05 H 




DK2 


MATA 


ARY ADR 06 H 




DF1 


MATA 


ARY ADR 08 H 




DF2 


MATA 


ARY ADR 09 H 




CR2 


MATA 


ARY ADR 10 H 




CS2 


MATA 


ARY ADR 11 H 




DD1 


MATA 


ARY ADR 12 H 




DEI 


MATA 


ARY ADR 13 H 




DM2 


MATA 


ARY ADR 15 H 




CM2 


GND 










CP2 


GND 










CL2 


GND 










CN1 


GND 










DC1 


MATA 


ARY ADR 07 H 




CP1 


MPSK 


INVAL 


RAS 


L 




DJ1 


MPSK 


INVAL 


REF 


CYC 


H 
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M8212 DATA PATH/ECC CARD MNEMONICS 



The following table of signal mnemonics for the M8212 data 
path/ECC shows the cross-correlation between the mnemonic when the 
card is used in the MS780 main memory and the MA780 multiport 
memory subsystem of the VAX-11/780 system. The M8212 serves an 
identical function in both memories. 



As Used in MS780 
Main Memory 



As Used in MA780 
Multiport Memory 



MCNA 


ARY RD EN 


H 


MCNA 


CLR L 




MCNA 


ECC EN G 




MCNA 


RD DAI EN 


L 


MCNA 


RD LO SEL 


L 


MCNA 


WR EN LO E 


! 


MCNA 


WR EN UP H 


I 


MCNB 


ARY DAT CK 


H 


MCNB 


CHK BIT DAT CK H 


MCNB 


CHK DAT CK 


: h 


MCNB 


INIT H 




MCNB 


MSK CLR L 




MCNB 


RD EN H 




MCNB 


READ H 




MCNB 


TAG CLK L 




MCNB 


UNCOR ERR 


CLK L 


MCNB 


XMT DAT Cr 


: h 


MCNE 


CRD INH L 




MCNE 


DIAG EN L 




MCNL 


FRC CHK 


H 


MCNL 


FRC CHK 1 


H 


MCNL 


FRC CHK 2 


H 


MCNL 


FRC CHK 3 


H 


MCNL 


FRC CHK 4 


H 


MCNL 


FRC CHK 5 


H 


MCNL 


FRC CHK 6 


H 


MCNL 


FRC CHK 7 


H 


MDTC 


SYN 2 H 




MDTE 


FULL WR EN H 


MSBH 


ADR BUS 


L 


MSBH 


DAT BUS 


L 


MSBJ 


FL EXT H 




MSBJ 


FL WR H 




BUS 1 


:MD ARY H 




bus : 


FL INF 00 H 


BUS i 


FL INF 01 H 



BUS FL INF 02 
BUS FL INF 03 



H 
H 

BUS FL INF 04 H 
BUS FL INF 05 H 
FL INF 06 H 



BUS 

BUS FL INF 07 

BUS FL INF 08 



BUS FL INF 09 H 



BUS FL INF 10 H 
BUS FL INF 11 H 
BUS FL INF 12 H 

H 
H 
H 



BUS FL INF 13 
BUS FL INF 14 
BUS FL INF 15 



DU1 


MATK 


ARY 


RD EN H 


EB1 


MATJ 


CYC 


CLR 


L 


FU1 


MATJ 


ECC 


EN I 


[ 


ED2 


MATK 


RD DAT EN L 


EC1 


MATK 


RD LO SEL L 


EJ1 


MATJ 


WR EN LC 


) H 


EF1 


MATJ 


WR EN UP H 


DM1 


MATJ 


ARY 


DAT 


CK H 


DD2 


MATJ 


CHK 


BIT 


DAT CK H 


DD2 


MATJ 


CHK 


BIT 


DAT CK H 


DB2 


MATR 


INIT H 




DF2 


MATJ 


MSK 


CLR 


L 


ELI 


MATJ 


RD EN H 




DJ1 


MATJ 


GEN 


ECC 


L 


DF1 


MATJ 


TAG 


CLK 


L 


DE2 


MATJ 


UNCORR ERR CLK L 


EA1 


MATJ 


XMT 


DAT 


CK H 


EMI 


MATF 


CRD 


INH 


L 


FS1 


MATE 


DIAG EN 


L 


FR1 


MATD 


FRC 


CHK 


H 


FP1 


MATD 


FRC 


CHK 


1 H 


FN1 


MATD 


FRC 


CHK 


2 H 


FM1 


MATD 


FRC 


CHK 


3 H 


FL1 


MATD 


FRC 


CHK 


4 H 


FK2 


MATD 


FRC 


CHK 


5 H 


FK1 


MATD 


FRC 


CHK 


6 H 


FJ1 


MATR 


FRC 


CHK 


7 H 


FD1 


MDTA 


SYN 


2 H 




DJ2 










CM1 


MATH 


ADR 


ON BUS L 


CL1 


MATH 


DAT 


ON BUS L 


DR1 


BUS 


ADM I 


EXT 


H 


DPI 


BUS 


ADMI 


B29 


H 


DS1 


SUB 


ADM I 


B29 


H 


AA1 


BUS 


ADMI 


B00 


H 


AB2 


BUS 


ADMI 


B01 


H 


AD2 


BUS 


ADMI 


B0 2 


H 


AE2 


BUS 


ADMI 


B03 


H 


AF2 


BUS 


ADMI 


B04 


H 


AJ2 


BUS 


ADMI 


B05 


H 


AK2 


BUS 


ADMI 


B06 


H 


AL2 


BUS 


ADMI 


B07 


H 


AM 2 


BUS 


ADMI 


B08 


H 


AR2 


BUS 


ADMI 


B09 


H 


AV2 


BUS 


ADMI 


B10 


H 


BA1 


BUS 


ADMI 


Bll 


H 


BB2 


BUS 


ADMI 


B12 


H 


BD2 


BUS 


ADMI 


B13 


H 


BE2 


BUS 


ADMI 


B14 


H 


BK2 


BUS 


ADMI 


B15 


H 
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M8212 DATA PATH/ECC CARD MNEMONICS (CONT) 



As Used in MS780 As Used in MA780 

Main Memory Multiport Memory 

BUS FL INF 16 H BM2 BUS ADMI B16 H 

BUS FL INF 17 H BP2 BUS ADMI B17 H 

BUS FL INF 18 H BR2 BUS ADMI B18 H 

BUS FL INF 19 H BS1 BUS ADMI B19 H 

BUS FL INF 20 H BV2 BUS ADMI B20 H 

BUS FL INF 21 H CA1 BUS ADMI B21 H 

BUS FL INF 22 H CB2 BUS ADMI B22 H 

BUS FL INF 23 H CE2 BUS ADMI B23 H 

BUS FL INF 24 H CF2 BUS ADMI B24 H 

BUS FL INF 25 H CH2 BUS ADMI B25 H 

BUS FL INF 26 H CJ2 BUS ADMI B26 H 

BUS FL INF 27 H CK2 BUS ADMI B27 H 

BUS FL INF 28 H CL2 BUS ADMI B28 H 

BUS FL INF 29 H CM2 BUS ADMI B29 H 

BUS FL INF 30 H CR1 BUS ADMI B30 H 

BUS FL INF 31 H CR2 BUS ADMI B31 H 

BUS FL MSK H DM2 BUS ADMI MSK H 

H 



BUS FL MSK 1 H DL1 BUS ADMI MSK 1 

BUS FL MSK 2 H DK2 BUS ADMI MSK 

BUS FL MSK 3 H DL2 BUS ADMI MSK 

BUS X PAR 1 H DK1 BUS ADMI PI H 
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M8258 
MULTIPORT 
INTERFACE 
MODULE (MPI) 
{RESIDES IN CPU 
A CABINET) 



J* 



ADDRESS/DATA 

/MASK INTERCONNECT 



4 INFORMATION LINES - 
25 COMMAND LINES- 




M8258 

MULTIPORT 
INTERFACE 
MODULE (MPI) 

(RESIDES IN CPU 

BCABIh 



O 

MB258 

MULTIPORT 
INTERFACE 
MODULE (MPI) 

(RESIDES IN CPU 

C CABINET) 



5BI IU L.PU U 

l> 

MB258 

MULTIPORT 

INTERFACE 

MODULE (MPI) 
(RESIDES IN CPU 
D CABINET) 



B I DIR&CTIONAL INTERCONNECT IBO I) 
13 COMMAND AND STATUS LINES 
15 COMMAND AND STATUS LINES 
43 BIDIRECTIONAL LINES (FOR 



T ^ 15 FEET OF CABLE T f 

SEPARATES THESE 

j j MODULES I 1 



MB259 
MULTIPORT 
CONTROLLER 
MODULE (MPC] 



M8259 

MULTIPORT 
CONTROLLER 

MODULE (MPC) 




B P n? F TTT^ 



•^g ii ap 

r* J L MEMORY CONTROL SECTION ^ V t 

i lx/i . . ^ L^A I 



3B ADDRESS/DATA LINES 



MEMORY ARRAY 
INTERCONN ECT IMAI) 

19 ADDRESS LINES - lr ~" 

7? DATA LINES -J- 

9 CONTROL LINES -z_ 



M8212 

DATA PATH/ECC 

MODULE 

IMDT) 



as 



DATAPATH TIMING 



TIMING INPUTS 



MB260 

MULTIPORT 
ARRAY TIMING 
AND CONTROL 
MODULE (MAT) 



fECC DIAGNOSTIC CONTROtT 
STATUS 



CONTROL INPUTS 



■ CONTROL OUTPUTS 



m 



M8261 

MULTIPORT 
SYNCHRONIZER 
MODULE (MPS) 



PRESENCE BIT 



c 



72 DATA LINES 



fi CONTROL LINES 







mc 



mi 



XX 



MS210 

ARRAY 
CARD 
NO. 1 



II 



3E 



M8210 
ARRAY 

CARD 
NO. 2 



NOTES: 

1 ALL MODULES EXCEPT MB258 MULTIPORT INTERFACE MODULES 

[IN CPU CABINET! PLUG INTO MULTIPORT CONTROLLER BACKPLANE. 

2 EACH M8210 ARRAY CARD STORES 32,768 72 BIT WORDS I25B K BYTES]. 

3 MULTIPORT CONTROLLER CAN ACCOMMODATE UP T J B M8210 MEMORY 
ARRAY CARDS, PROVIDING A TOTAL MAXIMUM STORAGE CAPACITY OF 
2 MEGABYTES. 



iy\/T\ 



M8210 

INVALIDATE 
MAP 
(OPTIONAL) 



s 
> 

oo 
o 

S 

c 



O 

30 

H 

2 

m 

S 

o 

x 

■< 

CO 

r- 
O 
o 

> 
a 

3) 

> 

2 



M6210 
ARRAY 

CARD 
NO. B 






/\ 


BUS SBI TAG<2:0> 




















SBI 






SBI PARITY 
CHECK 






MARK CONTROL 
AND TIMEOUT 
LOGIC 




z 

BUS BOI TAG<1 0> 






MPIO 


TAG 
LOGIC 




MPIF 






, BUS SBI REQ<7:4> 














CONTROL INFO 






INTERRUPT 
LOGIC 




MPIB,N,M,P,F 




BDI 
DRIVERS 








BUS SBI FAULT 








CONTROL INFO 






MPIJ.K 




MP* 








FAULT 

LOGIC 




BDI 
RECEIVERS 


















BUS BDI P<1:0> 






MPIB.F 




PARITY 
LOGIC 










BUSSBIC0NF<1:0> 




* 






BUFFERED ECLCLKS 






SBI 

CONFIRMATION 

LOGIC 




MPCB,C,D,M,N,P,1 






BUS SBI [T.PD.PDICLKS 














MPIB.F 




RAM ADDRESS 

AND 

CONTROL LOGIC 








CLOCK 
LOGIC 








MPIP,F 






C 
























wiriu |^ 


DATA PATH 
LOGIC 






BUSSBI<31:00> } 


C BUSBDI8<31:00> ^ 




BUS SBI DEAD 








n 


BUS BDI ID<4:0> 






DEAD 

PWR FAIL AND 

UNJAM LOGIC 




MPIA,E,F,H,K,L,n,S 






BUS SBI UNJAM 








BUSSBITR<15:00> 














MPIB.H.M 




INVALIDATE 
LOGIC 








SBI 

ARBITRATION 

LOGIC 




MPIH 






BUS SBI IP<4:U> 














MPIB.J 




ID LOGIC 






BUS SBI M<3:0> 






BUSBDIMSKO:0> 






MPIB,F.L,M,N,P,U 








MASK LOGIC 














\ 


<7 








MPIA.M.N.P.L 









w S 

M 

* 33 

H 

3 
m 

O 

3J 

-< 

Z 
H 



> 
O 

m 
S 

o 

D 

C 
t - 
m 

1 

oo 



8 

00 



/\ 



TAG LOGIC 



^> 



/\ 



$ 



O CO 

* o 

a S 

11 

S DO 



MPCA.B,D,E,J 



C 






MPCB,F,H,P,R 



V 7 



C 



MPCA,F,H,J,K,R,T 























ADDRESS 
AND 

FUNCTION 
DECODE 




I/O 
DECODE 




COMMAND 
BUFFER 
BDI 
CONTROL 




COMMAND 
BUFFER 
ADMI 
CONTROL 






MPCCL.W 




MPCN 




MPCN 




MPCE.L 






WHITE 
DATA 
EXPECTED 




INTERLOCK 

AND 

MARK 

CONTROL 






MPCN 








MPCS 






ADMI 

LATCH 

CONTROL 




ADMI 

COMMAND 
SYNC 




INIT. 
CONTROL 






MPCR 




MPCK.P 








MPCM.P 





\7 



2 
O 

30 

-< 

o 
O 

z 
-i 

o 



m 
x 

3 

o 
o 

c 



2 
oo 

N) 
Ol 
JO 



READ DATA RETURN FLAGS 



READ 
DATA 
EXPECTED 




o 


> 


n 


»J 


c 
r- 


00 

o 


m 


<: 


A 


r 


£ 


r- 


00 


H 


to 




<T> 


"0 


o 


O 


-"* 


30 


CO 


H 


r- 
O 


s 

m 


o 

7i 


2 

o 


O 


30 


> 


-< 


o 


> 


30 


X 


> 


33 


s 


> 




< 



> 

z 

D 
O 

o 



30 
O 
r- 



MPC MAP MPC MAT 



ADR ON BUS 
DAT ON BUS 
HO DAT TO AOMl 
AEG WHITE CLK 



MAP 
CYC 
CMPT 



EP I POR 
iS TYP 



REFRESH 
CMC ABORT 
MAP ACC EN 



ft 

r 



D <BU 



IBUSADMKB3I.B29.62J ADDRESS/ 



^ 



ADDRESS/ 
FUNCTION 
DECODE 



MAP ACCESS EN 



~[ \ ■ V V 6 . ' \ ' 6f~ 



REFRESH 
RAS 

MUX CTRL 
CAS 
READ 
OUT EN 



MAP 
PTY 
ERR 



MAP PTY DISABLE 



S\ 



v 



ADDRESS ON BUS 



INVALIDATE MAP DATA PATH 
MPSA.BX.D.E 







BUS INVAL DAT<B83:BO0,PO7:POO> 



BUSINVALDAT <B63:800.PO7PO0> 



ADM1 

TRANSMIT 
BUFFEH 



RETURN DATA EN 



S 



USADMKB32:BO0> 



BUSADMIPl 






AODR<A0B:AOO> 
EN ROM OATA 



BUS RECV AOMKB31 :BO0> 



Impso 



BUS 
RECV 
ADM I 
<B07tBO0>| 



READ 
DATA 
PARITY 
GEN 



ITR I-STATE) BUS RECV ADMKB31:B00> 

7>BUS 

^ECV 



J\ 



"/ 



AOMl 
<B31: 
BOO 



BUS RECV ADMKB31:B0O> 



BUSADMI<B32:B00> 



e> 



WRITE 
DATA 
LATCH 

MPSL.M 
74S373 



BOOTSTRAP 

ROM 

1KX32 



•4^ 



EN WRIT E D ATA 
DATA ON BUS 



BUS RECV ADMK931:B00> 



INTERLOCK ARBITER 
MPSR.V.W.X 



\7 



"F 



c 



COLD INIT 
LATCH BIT<7:0> 



RECV PTY BIT 



BUS RECV ADMI 



READ SELECT 1 



*^- 



DCLO/POWER 
BACKUP 

DETECTION 
MPSU 



V ' ^ PSD 



COLDSTART 



BUS RECV ADMI <B3I BOO: 






CLKCONFG REG 



BUS RECV ADMKBI5B12; 



PORT TYPE MAP PRESENT 
GRANT ACCEPTED 



^ 



3L 



CONFIGURATION STATUS 
REGISTER 1 

MPSH.R 



ST 



■■ / ■■ ■■■ MPC 



NLK GRANT ERR A, >Mpc 

U ° TACK <S-mc 



H 

2 
m 

3 

o 

30 

< 



o 

2 

N 

m 
30 

3 

o 

D 

C 



2 

00 

ro 



*)( B \ *\ *\ 



mm: 



"■f if "F 

iimri: 






BUS INVAL DAT<B63:BOO> I 



164 BIT LATCH 
MAP DATA LATCH 
MPSA 
74S373 



B:64BITDEMUX 
MAP DATA BUFFER 
MPSE 
T4S373 



BUS RECV ADMKB07:BOO> 




— O BYTE M JX 
74S151 

"mpsb 



LATCHEDBIT.;7;D> 






MAP INIT L cS "N 

Y DISABLE L Qf y 



BUS IMVALDAT<P07:P00>L 



74S64 /° ' n \f w I 8 

+3V "^ ^1 x>^- 

I /BIT MUX ^^T S 





MAP PRESENT 

REFRESH CYCLE 
RECV ADDR A27 




■ 3 

O oo 
* o 

O 3 

I- 

O -I 

I s 



3 
O 
30 

-< 



< 
> 

O 

> 
H 
m 

3 
> 

■o 

D 
> 



PRTOINLK REQ*— 



PRT1 INLK REG*— 



PRT2 INLK REQ*- 



PRT3INLK REQ*— 






1=0 



PO PENDING 



ARB INPUT CLK2 

LASTGNTB1 



PENDING CLK 



PRTO ACPT INLK*— 
PRT1 ACPT INLK*— 
PRT2 ACPT INLK*— 
PRT3 ACPT INLK*— 



PENDING CLK 



PENDING 

GRANT 

FILE 



FILE 

REAO/WRITE 
POINTERS 



PENDING STATUS 

AND 

LAST GRANT 



OUTPUT 
TIMING 
CHAIN 



;0 

1 V-*PflTI 

0- 



PRTO INLK GNT 



PRO INLK GNT 



00 2 

r > 

s 3 

o 00 

* o 

> o 

S 33 



o 

33 

-< 



33 

I - 

o 

O 

> 
33 
CD 



c 



CO 



BUSADMI B 131:001: BUS ADMI MASK 103:001 



Az. 



MASK 

CONTROL 

LOGIC 




2 



a MASK 
CONTROL- 
SIGNALS 



<= 



WRITE 

DATA 

LATCH 

(UPPER 

WOROI 

MDTH.K. 

M,P 



WRITE 

DATA 

LATCH 

{LOWER 

WORD] 

MDTJ.L 



BUS MOS DATA 
LOWER WORD 
<31:00> 



^ 



C 



8 SYNDROMES TO CONFIGURATION REG C (MB213) « 



DATA 

CORRECTION 

LOGIC 



64 CORRECTION FLAGS 



BUS MOS DATA XX 
UPPE R<31 :00> 
LOWER<31:D0> 



I "X A: 

/ Rl 
TV D, 



<J" <s xz 



REC 
MOS 

ARRAY 

REC 

DATA 

LATCH 



$4 DATA BITS 



REC 
MOS 

ARRAY 
CHECK 
BIT 

DATA 

MDTB 




ECC 

CHECK 

LOGIC 



mux ^y 'a CHECK BITS 
' MDTB 
18 DIAGNOSTIC CHECK BITS 



MEMORY AHRAY INTERCONNECT 



UPPER SLOWER 
WORD PARITY 

CHECK 




CHECK BITS 
TO MOS 
ARRAY 



» 2 

^ to 

S 5 

O 00 
* <=> 

> r- 

5 30 

H 

2 

m 
2 

O 

33 

< 

> 



5 

H 
X 

m 
o 
O 



B CHECK BITS TO MOS ARRAY 



$ 



o 

a 

c 
i - 
m 

1 
00 

M 



DR780 REGISTERS 



DCR ADDRESS REGISTER 
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EPR 



-ID2 TO STATUS 

-Dl STALL 
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BIT 



FUNCTION 



31 PARITY FAULT 

30 WRITE SEQUENCE FAULT 

29 UNEXPECTED READ DATA 

28 UNUSED 

27 MULTIPLE TRANSMITTER FAULT 

26 TRANSMITTER DURING FAULT 

25 UNUSED 

24 EXTERNAL ABORT 

23 POWER DOWN 

22 POWER UP 

21 UNUSED 

20 INTERRUPT ENABLE 

•DCB 'CONTROL CODE 



PACKET INTERRUPT 
ABORT 
HALT 

CORRECTED READ DATA 
READ DATA SUBSTITUTE 
COMMAND/ADDRESS TIME OUT IDI 
READ DATA EXPECTED TIME OUT ID1 
RECIEVED ERROR CONFIRMATION ID! 
DATA INTERCONNECT STALL 
COMMAND/ADDRESS TIME OUT ID2 
9 READ DATA EXPECTED TIME OUT ID2 

8 RECIEVED ERROR CONFIRMATION ID2 

7^0 30 (16 ) ADAPTER TYPE CODE 
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TR Level Jumper - TR arbitration level jumpers for the first DR780 
are W4 and W3, for a TR number of 13. TR arbitration level 
jumpers for the second DR780 are W4, W3, and Wl , for a TR number 
of 14. 

TR Wirewrap - Wirewrap BUS SBI TRXX L for the first DR780 from 
F02L2 to F02T2. Wirewrap BUS SBI TRXX L for the second DR780 from 
F02L2 to F02U1. 

DI Clock Jumper Select - If the DR780 is to be the clock source 
for the DI, then jumper W8 on the backpanel should be installed 
anywhere from W9 through W12 (these jumpers not used by the 
DR780) . If the customer's device is to be the source of the DDI 
clock, then install the jumper on W8. 

MSEL Jumper Select - Install the jumper at W7 if the DR780 is not 
going to perform DDI arbitration, or be its master. If the DR780 
is to be the master device, the jumper should be installed on any 
pins from W9 through W12. 
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MAINTENANCE CONTROL STORE DATA <31 :O0> 
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NOTES: 

1. ADDRESSES SHOWN ARE FOR A CI780 AT TR14 
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PORT QUEUE BLOCK BASE <29:09> 






























PORT QUEUE BLOCK BASE 
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3130 29 28 2726 25242322 2120191817 1615 14 1312 111009 08 07060504 03 02 0100 

! I I I | I I I I I ! I I I II! ! I I I I I ! II I I I I I I PORT FAILING ADDRESS 
FAILING ADDRESS <31:00> 2001C938 
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ERROR CODE <31:00> 



PORT ERROR STATUS 
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PORT PARAMETER 
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ONE BIT REGISTERS 



2OO1C908 PORT COMMAND QUEUE CONTROL 

2001C90C PORT COMMAND QUEUE 1 CONTROL 

20O1C910 PORT COMMAND QUEUE 2 CONTROL 

2001C914 PORT COMMAND QUEUE 3 CONTROL 

20O1C918 PORT STATUS RELEASE CONTROL 

2001C91C PORT ENABLE CONTROL 

2001C920 PORT DISABLE CONTROL 

2001C924 PORT INITIALIZE CONTROL 

2001C928 PORT DATAGRAM FREE QUEUE CONTROL 

2001C92C PORT MESSAGE FREE QUEUE CONTROL 

2001C930 PORT MAINTENANCE TIMER CONTROL 

2001C934 PORT MAINTENANCE TIMER EXPIRATION CONTROL 



CNTL 
BIT 
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NOTES: 

1 THE SELECTED TR LEVEL MUST 

MATCH THE TH LEVEL SELECTED 

BY W2, W3, IN*. W7. 
2. TR IS RESF. HVED AS THE HOLD 
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CI780 JUMPERS 
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TR JMPR D 




TR JMPR C 
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THE SELECTED TR LEVEL MUST MATCH 
THE LEVEL CHOSEN BY THE CI780TR 
ARBITRATION JUMPER. 



CI780 BACKPLANE JUMPERS 

LT JUMPER (WD 

IN = 2MB SBi CYCLE BEFORE CXTMO. 

OUT - 512 SBI CYCLE BEFORE CXTMO 
PANIC MODE JUMPER <WS! 

IN - PANIC MODE DISABLED 

OUT = PANIC MODE ENABLED 
W11 IS RESERVED 
DISABLE ARBITRATION (WI4I 

IN = NO ARBITRATION ON CI BEFORE TRANSMISSION 

OUT = NORMAL CI ARBITRATION 
EXTEND HEADEfirTRAILER (W15I 

IN - EXTENDS HEADERiTRAILEF 

OUT * NORMAL HEADER/TRAILER 

IIF WIS IS IN, Wl 7 MUST ALSO BE INI 
ALTER DELTATIME (W16> 

IN = LONG DELTA TIME 

OUT -SHORT DELTA TIME 
EXTEND ACK TIMEOUT (W17> 

IN -LONGTIME OUT 

OUT -SHORT TIME OUT 



NOTES: 

1 CONN J1J6 ARE SBI BUS OUT CONN. 

2 CONN J7 J12 AHE SBI BUS IN CONN 
3. EXTRA JUMPERS, ITEM 30. TO BE 

SHIPPED IN ITEM *2, PLASTIC BAG. 
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CHAPTER 8 

PROCESSOR-SPECIFIC 
DIAGNOSTICS 




MICRODI AGNOSTIC MONITOR COMMANDS 



Command/Plag 



Description 



Initializes the program control flags, 
and starts microdiagnostic execution it 
test number one. 

Valid qualifiers are: 

/TEST: <NUMBER> — Dispatch to the test 
number specified (do not execute any 
prior tests) and loop on the test 
indefinitely. 

/SECTION: <NUMBER> — Dispatch to the 

section number specified (do not execute 

any prior sections) and loop on the 
section indefinitely. 

/PASS: <NUMBER> — Execute the micro- 
diagnostics the specified number of 
passes before returning to the console. 
If the number is -1, execute the micro- 
diagnostics indefinitely. 

/CONTINUE — This switch is used with the 
/TEST or /SECT switch to automatically 
continue after the specified test of 
section has been reached. 
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/TEST: <N> <M> — Dispatch to test <N>, 
execute tests <N > through <M> 
(inclusive), and returnn to command mode. 

/SECT: <N> <M> — Dispatch to section 
<N>, execute sections <N> through <M> 
(inclusive), and return to command mode. 

NOTE 
In the above to variations of the 
"/TEST" and '/SECTION" qualifiers, the 
value of <N> oust be less than or equal 
to <M>. If <M> is less than <N>, testing 
will start at <N> and continue to the 
end. 

NOTE 
/TEST and /SECT cannot be specified 
simultaneously. 

Examples: DIAG/TEST:2F 

Dispatch to test number 2F and execute it 
indefinitely . 

DIAG/SECT:B 

Dispatch to section number B and execute 

it indefinitely. 

DIAG/PASS:-! 

Execute all of the micro diagnostics 

indefinitely . 
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DIAG/TEST:2F/C0NT 

Dispatch to test 2F and start execution 

of the remaining tests. 



CONTINUE 



Continues microdiagnostic execution 
without changing the program control 
flags. 



Set and Clear Flags 



SET/CLEAR FLAG HD 



Sets (or clears) the Halt on Error 
Detection flag. 



SET/CLEAR FLAG HI 



Sets (or clears) the Halt on Error 
Isolation flag. 



SET/CLEAR FLAG LOOP Sets (or clears) the Loop on Error flag. 

SET/CLEAR FLAG NER Sets (or clears) the No Error Report 
flag. 

SET/CLEAR FLAG BELL Sets (or clears) the Bell on Error flag. 

SET/CLEAR FLAG ERABT Sets (or clears) the Error Abort flag. 



CLEAR FLAG LS 



Clears the Loop on Special Section flag. 
(Note that this flag cannot be set.) 



CLEAR LT FLAG 



Clears the Loop on Special Test flag. 
(Note that this flag cannot be set.) 
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SET/CLEAR FLAG ALL 



Sets (or clears) all of the previous 
flags . 



SET/CLEAR SOMM 



Sets (or clears) the Stop on Micro Match 
bit. 



SET/CLEAR SOMM: <ADDRESS> Loads address into Micromatch Register 
and sets (or clears) the stop on 
Micromatch bit. 

SET/CLEAR FP:<ADDRESS> Loads <ADDRESS> into the FPA micro sync 
reg ister . 



SET STEP STATE 



Sets the CPU clock to single time state. 



SET STEP BUS 



Sets the CPU clock to single bus cycle. 



Both the SET STEP STATE and SET STEP BUS 
commands cause the monitor to enter step 
mode. Step mode types the current clock 
state or the UPC value, and waits for 
terminal input. If a space is typed, the 
clock is triggered and the current UPC 
value is typed out. If any other 
character is entered, step mode is 
exited . 



SET STEP INSTRUCTION 



Sets the hardware Single Instruction flag 
and returns to the monitor. When the 
hardcore tests are invoked, the current 
value of the Test PC (TPC) is typed. The 
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monitor waits for terminal input. If a 
space is typed, the current pseudo 
instruction is executed and the current 
value of the TPC is typed. If any other 
character is typed, step mode is exited. 



SET CLOCK FAST 



Sets the CPU clock speed to the fast 
margin. 



SET CLOCK SLOW 



Sets the CPU clock speed to the slow 
margin. 



SET CLOCK NORMAL 



Sets the CPU clock speed to normal. 



SET CLOCK EXTERNAL 



Sets the CPU clock for an external 
oscillator. 



Examine Commands 



The following examine commands cause the 
current microinstruction to be executed 
before the examine is performed, if it is 
the first examine since entering the 
monitor command mode. All successive 
examines do not execute any additional 
microinstructions. ID Bus registers 
T1-T8 are destroyed during the examines, 
except for the ID Bus and VBus examines. 
All of the following examines, except V 
Bus, advance the clock to CPTO before 
executing the command. 
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EXAMINE ID:<ADDRESS> 



Displays the contents of the ID BUS 
Register specified by <ADDRESS>. 



EXAMINE VBUS: <CHANNEL> 



Displays the contents of the VBUS 
channel specified by <CHANNEL>. Bit 
is at the right side of the 
display. 



EXAMINE RA:<ADDRESS> 



Displays the contents of the RA 
Scratch Pad specified by <ADDRESS>. 



EXAMINE RC:<ADDRESS> 



Displays the contents of the RC 
Scratch Pad specified by <ADDRESS>. 



EXAMINE SBI: <ADDRESS> 



Displays the contents of the SBI 
address. 



EXAMINE LA 



Displays the contents of the LA 
Latch 



EXAMINE LC 



Displays the contents of the LC 
Latch. 



EXAMINE DR 



Displays the contents of the D 
Register. (Do not use ID address 
when examining D register; use 
EXAMINE DR command. ) 



EXAMINE QR 



Displays the contents of the Q 
Reg ister . 
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EXAMINE SC Displays the contents of the SC 

register. 

EXAMINE FE Displays the contents of the FE 

Register. 

EXAMINE VA Displays the contents of the VA 

Register. 

EXAMINE PC Registers the contents of the 

Program Counter. 

Deposit Command The deposit command is the same as 

the examine command, except that the 
data to be deposited must be 
supplied by the user. 

DEPOSIT ID: <ADDRESS> <DATA> 

DEPOSIT RA: <ADDRESS> <DATA> 

DEPOSIT RC: <ADDRESS> <DATA> 

DEPOSIT LA: <DATA> 

DEPOSIT LC: <DATA> 

DEPOSIT DR: <DATA> 

DEPOSIT QR: <DATA> 

DEPOSIT SC: <DATA> 

DEPOSIT FE: <DATA> 

DEPOSIT VA: <DATA> 

DEPOSIT PA: <DATA> 

DEPOSIT SBI: <DATA> 

REPEAT <COMMAND STRINO 
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BLKMIC 

BLKMIC <SCR ADDRESS), [SCR INDEX], <WCS ADDRESS>, 
<WORD COUNT), [<WCS ADDRESS INDEX>] 

Move the <WORD COUNT> number of 96-bit microwords from the <SCR 
ADDRESS), indexed by <SCR INDEX>, to the WCS starting at <WCS 
ADDRESS), indexed by <WCS ADDRESS INDEX). If an <SCR INDEX) is 
specified, the OCR ADDRESS) is indexed by six PDP-11 words (i.e., 
96 bits) . 

If the <WCS ADDRESS) starts with an alpha character, the <WCS 
ADDRESS) is used as a pointer to a table in the LSI-11 memory. 
Otherwise, it is used as a physical WCS address. 

For example, if the current value of the index is 2, 14g (<SCR 
INDEX) * 6) would be added to the <SCR ADDRESS) to find the first 
96-bit microword to load into the WCS. 

CHKPNT 

CHKPNT [<PASS ADDRESS)], [<FAIL ADDRESS)] 

If the error flag, set during a COMPARE instruction (see CMPXXX 
instructions), is zero, go to the <PASS ADDRESS). If the error 
flag is not zero, go to the <FAIL ADDRESS). If neither a pass or 
fail address is specified, go to the next instruction in line. 

The address of the next instruction is typed. These addresses 
appear on the typed line named TRACE:. 
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CLOCK 



CLOCK <TIMES> 

Step the system clock <TIMES> number of single time states. If 
<TIMES> is evenly divisible by four, single bus cycles are 
executed for each four <TIMES>. 



CMPCA [<MODE>), <REGISTER>, <DST ADDRESS), [<DST ADDRESS 
INDEX>] 

Compares the contents of the console register specified by 
<REGISTER> with the contents of the location specified by <DST 
ADDRESS), indexed by <DST ADDRESS INDEX). 

If the <MODE> argument is false, set the error flag. If the 
<MODE> argument is not specified, it defaults to EQUAL. 

If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the 
register used in the compare is the ID Bus register that was read 
in the most recent READID instruction. 
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CMPCAD [<M0DE>1, <REGISTER>, <DST ADDRESS>, [<DST ADDRESS 
INDEX>] 

Compare by the contents of the console registers specified by 
<REGISTER> and <REGISTER>+2 with the contents of the registers 
specified by <DST ADDRESS) and <DST ADJRESS>+2, indexed by <DST 
ADDRESS INDEX). 

If the <MODE> argument is false, set the error flag. If the 
<MODE> argument is not specified, it defaults to EQUAL. 

If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the 
register used in the compare is the ID Bus register that was read 
in the most recent READID instruction. 

CMPCAM 

CMPCAM [<MODE>], <REGISTER>, <MASK ADDRESS), [<MASK ADDRESS 
INDEX>], <DST ADDRESS), [<DST ADDRESS INDEX)] 

Take the contents of the console register specified by <REGISTER>, 
mask it with the contents of the <MASK ADDRESS), indexed by <MASK 
ADDRESS INDEX), and compare it with the contents of <DST ADDRESS), 
indexed by <DST ADDRESS INDEX). 

If the <MODE> argument is false, set the error flag. If the 
<MODE> argument is not specified, it defaults to EQUAL. 
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If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the 
register used in the compare is the ID Bus register that was read 
in the most recent READIN instruction. 

The mask is performed by taking the contents of <MASK ADDRESS), 
indexed by <MASK ADDRESS INDEX), complimenting it, and bit 
clearing the contents of <REGISTER> with it. 

CWPCMD 

CMPCMD [<M0DE>1, <REGISTER>, <MASK ADDRESS), [ <MASK ADDRESS 
INDEX>), <DST ADDRESS), [ <DST ADDRESS INDEX>] 

Take the contents of the console registers specified by <REGISTER> 
and <REGISTER>+2, mask it with the contents of <MASK ADDRESS) and 
<MASK ADDRESS>+2, indexed by <MASK ADDRESS INDEX), and compare it 
with the contents of <DST ADDRESS) and <DST ADDRESS>+2, indexed by 
<DST ADDRESS INDEX). 

If the <MODE> argument is false, set the error flag. If the 
<MODE> argument is not specified, it defaults to EQUAL. 

If the <REGISTER> argument is specified as IDREGLO or IDREGHI, the 
register used in the compare is the ID Bus register that was read 
in the most recent READIN instruction. 

The mask is performed by taking the contents of <MASK ADDRESS) and 
<MASK ADDRESS>+2, indexed by <MASK ADDRESS INDEX), complt ment ing 
it, and bit clearing the contents of <REGISTER> and <REGISTER>+2. 
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CMPPCSV <DST ADDRESS), KDST ADDRESS INDEX>] 

Compare the contents of the PC Save register with the contents of 
the location specified by <DST ADDRESS), indexed by <DST ADDRESS 
INDEX>. If the contents are not equal, set the error flag. 

EMDLOOP 

ENDLOOP <INDEX NAME> 

Add the increment value of <INDEX NAHE> (see LOOP instruction) to 
the current value of the index specified by <INDEX NAME>. Compare 
the current value with the last value (specified in the LOOP 
instruction). If the current value is less than or equal to the 
last value, go to the instruction following the most recent LOOP 
instruction. Otherwise, go to the next sequential instruction. 



Save the address of the next instruction. If an error is 
detected, and the Loop or Error flag is set (ref. subsection 4.S), 
execution is restarted at this saved address after the IFERROR 
instruction is executed. 
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FETCH <WCS ADDRESS>, [ <WCS ADDRESS INDEX>], [<WCS ROM NOP>] 

If <WCS ADDRESS) is a numeric string, execute a maintenance return 
to the location specified by <WCS ADDRESS>, indexed by <WCS 
ADDRESS INDEX). If <WCS ADDRESS) is an alpha-numeric string, 
execute a maintenance return to the location specified by the 
contents of <WCS ADDRESS>, indexed by <WCS ADDRESS INDEX>. If <ROM 
NOP> is specified, clear bit > of the MCR register during the 
maintenance return. 

FLTONE 



FLTONE <DST ADDRESS>, <INDEX NAME> 



Generate a 32-bit word of all zeros. Insert a logic one in the 
bit postion specified by the current value minus one of <INDEX 
NAME), and load this word into the location specified by <DST 
ADDRESS> and <DST ADDRESS>+2. 

FLTZRO 

FLTZRO <DST ADDRESS>, <INDEX NAME> 

Generate a 32-bit word of all logic ones. Insert a zero in the 
bit position specified by the current value minus one of <INDEX 
NAME), and load this word into the location specified by <DST 
ADDRESS) and <DST ADDRESS>+2. 
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IFERROR [<MESSAGE NUMBER>], [<FAIL ADDRESS>] 

If the error flag is nonzero, type the PC of this instruction, the 
test number, subtest number, and the good and bad data. Then, go 
to <FAIL ADDRESS> if the HALTD flag is not set (ref. subsection 
4.6) . 

If the error flag is zero, or the <FAIL ADDRESS> is not specified, 
go to the next instruction. 

INITIALIZE 

INITIALIZE 

Set and clear the CPU Initialize bit in the Machine Control 
register, clear the single time state bit, set the single bus 
cycle bit, set the ROM NOP bit, and set the Proceed bit in the 
Machine Control register. 



KMXGEN <SRC ADDRESS), <INDEX NAME> 

Generate the KMUX address specified by the current value minus one 
of <INDEX NAME> and load it into the KMUX field of the 
microinstruction specified by <SRC ADDRESS> . 
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LDIDREG <REGISTER>, <SRC ADDRESS>, [<SRC ADDRESS INDEX>] 

Load the ID Bus register specified by <REGISTER> with the contents 
of the locations specified by <SCR ADDRESS> and OCR ADDRESS>+2, 
indexed by <SRC ADDRESS INDEX>. 

If <REGISTER> is the microstack f microbreak, or WCS address, the 
contents of <SCR ADDRESS) is taken to be 16 bits. Otherwise, it 
is taken to be 32 bits. 



LOADCA <REGISTER>, <SRC ADDRESS>, [<SRC ADDRESS INDEX>] 

Load the console register specified by <REGISTER> with the 
contents of the location specified by <SRC ADDRESS>, indexed by 
<SRC ADDRESS INDEX>. This instruction loads 16 bits of data. 



LOOP <INDEX NAME>, <START>, <END>, [<SIZE DEPENDENT)] 

Initialize the loop parameter specified by <INDEX NAME> to the 
value specified by <START>. Save the value specified by <END> for 
the ENDLOOP instruction. Calculate and save the increment value 
for the ENDLOOP instruction with the following algorithm: 

If <START> is less than or equal to <END>, set 
the increment value to +1; otherwise, set it 

to -1. 
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If <END> is an <INDEX NAME>, save the current value of that index 
name as the <END> value of this index name. 

If <SIZE DEPENDENT) is specified, divide the larger of <START> and 
<END> by two if there is only one WCS module on the system. 
Otherwise, leave them unchanged. 



MASK <DST ADDRESS>, <MASK ADDRESS> 

Take the contents of location <MASK ADDRESS> , complement it, and 
bit clear the contents of location <DST ADDRESS> with it. 



MOVE ,SRC ADDRESS., [ <SRC ADDRESS INDEX. [, <DST ADDRESS> 

Move the contents of <SRC ADDRESS INDEX> (indexed by <SRC ADDRESS 
INDEX>) to the location specified by <DST ADDRESS>. 



NEWTST <TEST NAME), (<TEST DESCRIPTION) ] , [<LOGIC 

DESCRIPTION)], [<ERROR DESCRIPTION)], [ <SYNC POINT 
DESCRIPTION)] 

This instruction creates a test header document for the specified 
arguments. It clears the error flag, and saves the PC of the next 
instruction for looping on test. 
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READID <REGISTER> 

Reads the ID Bus register specified by <REGISTER> and loads the 
contents of it into locations IDREGLO and IDREGHI. 



Executes an <LSI-11 reset instruct ion> . 



REPORT <MODULE NAME STRING) 

Types out the module numbers of the modules specified by <MODULE 
NAME STRING>. If the HALTI flag is set, return to the 
Microdiagnostic Monitor. 



TSTVB <SRC TABLE ADDRESS), [<SRC TABLE ADDRESS INDEX>] 

Load and read the VBus. Compare the contents of the data at <SRC 
TABLE ADDRESS), indexed by <SRC TABLE ADDRESS INDEX>, with the 
V Bus data just read. The <SRC TABLE) has the following format: 
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1$: .WORD <NUMBER OF BITS TO CHECK> 

VBUSG <CHANNEL NUMBER), <BIT NUMBER> , <EXPECTED BIT 
VALUE) 

2S: .WORD <NUMBER OF BITS TO CHECK) 

VBUSG <CHANNEL NUMBER), <BIT NUMBER), <EXPECTED BIT 
VALUE) 



The following is an example of the <SRC TABLE ADDRESS INDEX): 

TSTVB 1$,I 

If the current value of the <SRC TABLE ADDRESS INDEX) is 2, 
and the <SRC TABLE) looks like the above table, the physical 
<SRC TABLE ADDRESS) would be 2$. 



SETPSW <DATA> 

Load the LSI processor status word with the value specified by 
<DATA). 



SETVEC <VECTOR ADDRESS) 



Set the LSI- 11 address specified by <VECTOR ADDRESS) to the 
expected trap routine. 
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SKIP 



SKIP [<DST ADDRESS>] 

Go to the <DST ADDRESS). If <DST ADDRESS) is not specified, go to 
the next test. If <DST ADDRESS) starts with the alpha character 
S, go to the next subtest. 

SUBTEST 



Increment the subtest counter. 



TVfPSIZE 



Use the contents of location BADDATA to determine the WCS module 
configuration and type a message and the number of WCS modules 
that will be tested. If any of the following conditions exist, 
the test stream is aborted and the NER (No Error Report) flag is 
set: 

a. WCS module count is zero 

b. bits 3-0 are nonzero 

c. 5th K of WCS is not present 
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;FIELDS ARRANGED ALPHABETICALLY 



ACF/=0,2,70.D 

MP-0 
SYNC=1 
TRAP=2 
CONTROLS 

ACM/=0,3,55 

P .■! P . U P = 
A3CRT=1 
PGLY .DONERS 

ADS/=0, 1 ,47 
VA=0 
IBA=1 



AL'J/ = 0F,4,65,D 
A-3=00 



CO 

o 





A-3.RLDG=01 




A-3-1 -C2 




INST.0EP'03 




A+8+1 =04 




A+B=0S 




A+B. RLQG=06 




ORNOT=07 




XOS=06 




A.\0SG T =02 




N0T1=CA 




A T 3+=SL.C=0 




□ R = 0C 




ANQ=0D 




E^OE 




A = 0F 


AV,X/=0 


2,80 




!_A = 




PA'M- 1 




RA7!X.SX T i2 




RAViX . CXT =3 



ACCELERATOR CONTROL 

JACCELLEPATCR-DEFENDENT CONTROL FUNCTION 
ACCELERATOR MISCELLANEOUS CONTROL 
[RETURN ACCEL TO MONITORING IRD 

[ADDRESS SELECT 

;ALU CONTROL FUNCTICNS 

; INSTRUCTION DEPENDENT 



A .OR. .NOT. B 
A . ).0R. B 
A .AND. .NOT. B 
.NOT. A 

;A .OR. B 
;A .AND. B 



O 
DO 

o 

D 
> 

a 

z 
o 

GO 

H 

O 

n 
O 

z 

H 
30 

o 

r- 

33 

o 

s 



m 



O 

m 



O 

z 

V) 



;AMX TO ALU 



jRAM'n SIGN EXTENDED ACCORDING TO D" 
;[«'.:< EtRO EXTENDED. OXT(L) = 



8 



BEN/-0,5,72,D 
NOP*Q 
Z*1 
R0R*2 
C31*3 
ACCEL«6 
DATA.TYPE*8 



ENQ.CP1.S 

IR2-1-9 

PC.MQD£S=9 

REI=OA 

SRC.PC=CA 

IB.TEST=OB 

MUL=OC 

SIGNS*OD 

INTERRJ?T*OE 

DECIMAL=OF 

UTRAPxIO 

IAST.REF«1 1 



EALU=12 

SC=14 

ALU1-0O5 

STATE7-4=16 

STATE3-0=17 

D.BYTES=18 

D3-3»19 

PSL.CC=1A 

ALUilB 

PSL.MOD£»1C 

TB.TEST*1D 



; BRANCH ENABLE 



NO BRANCH 

ALU z 
LA<1>, PSL<C>, l.A<0> 

ALJ C31 , 
CODE FROM ACCELERATOR 
[!'»> I.'CDE) *. ASRC-VSRC, ASRC+Qt3 
C — NORMAL, 1 — QUAD OR DOUBLE 
•i — FIELD, 3 — AODRESS 
(-11 MODE) », CLASS, J CLASS+CU27 
(VAX VCDE) *, IR<2:1> 

(-11 '.'ODE) «, S!U47+Sf.;57+DM47+DNi:.7, DST R°»°C 
(VAX r.^DE) MODE.LSS.ASTLVL, », • 
(-11 !>ODE) SRC R = PC 

— T3 MISS, 1 — ERROR 

2 — STALL, 3 — OATA OK 
SC.N'E.C. D<1 :C> 
5<31>, D.NE.O, D<31> 

AC LO'a, INTERNAL INTERRUPT, INT REO 
0, C BYTE VALID DIGIT, D2-0 N. : .G SIGN 
VICPOTPAP DISPATCH VECTOR 
-FPD, NESTED ERROR, LCW TWO BITJ: 

O--READ INTERLOCK, 1--READ, READ CHr< 

2 — a'RITE, 3 — READ, h!UTE CHK 
EALJ N, EALU 2. SC.NEC.O, SS 
SC<9:6>.NE.O, SC.GT.O, SC<S:5>.NE.O 
RlCG EMPTY, ALU<1:0>=0, ALU<1>, ALU<0> 

(ALU SITS FROM PREVIOUS STATE) 
STATE <7:4> 
STATE <3:0> 

BYTES 3, 2, 1 , OF D.NE.O 
o<:> :0> 

N.2, V ,C OF PSL 

ALU N, ALU 2, IS<0>, ALU C31 
-VA<31:30>, -CONSOLE, IS+CM, KERNEL 
PTE VALID, ALIGNED, CHAD, + 

— TRANSLATION OK, 1 — WR CHK AND M-0 

2— ACCESS VIOLATION, 3— TB MISS 



o 

3D 
O 

g 

> 
a 

z 
o 

e/j 

H 

O 

o 
o 



30 
O 

r- 
33 
O 

s 



o 
o 

m 



O 

z 

V) 

o 
o 



CO 



BMX/*0,3,82 

VASK=0 

PC. OS. LB=1 

PACKED. Fl=2 

LB=3 

LC*4 

PC = 5 

KMX = 6 

RSMX=7 
CCK/-0,3,20,D 

NOP=0 

LOAD. USCC* 1 

SET. V2 

T3T.Z=3 

R0R = 4 

N+Z_ALU-5 
C AVX0=S 
INST.CEP=7 

CID/-0.4.42 

N0P=1 

ACK = S 

C0NT=7 

READ.SC=9 

READ.Sv»X=03 

'A'RITE.SC = OD 

WRITE. KMX=0F 



:BMX TO ALU 



;CONDITIQN CODES 



A :iM THE BIT SELECTED BY SC<4:0> 
LS L;NL.ESS R = PC, THEN PC 
PACKED FLOATING 



;D OR C 

dt.fault 

sa'.t-le alu & ealu conditions 
force v. ►.'0 effect on n, z, c 
CLP. z if alu. k :e.o, 

SET N FROM Ar.'.XIUDT] 
SET N £ Z FROM ALU, C FROM AMX CO 
SET N AND Z FROM ALU[UOT] 
QT-iERS UNAFFECTED 



;CONSOLE & ID EU 



CCNTPOL IF FS/1 
DEFAULT, AllO-'j AUTO IB READ 
SET CONSOLE ACKNO'.VLEGE FLAG 
CLEAR CONSOLE f.'.UDE 
READ ID BUS REG SELECTED BY SC 
READ ID BUS REG SELECTED BY OKM.<. 
WRITE REG SELECTED BY SC 
«|RI1E REG SELECTED BY L'KMX 



o 

30 
O 
D 

> 
CD 

Z 

o 

u> 

H 

O 
O 

o 



30 

o 

I- 

30 

o 

s 



m 

f~ 
O 

o 



DK/»0, 4,88,0 
NOP = 
LEFT2-1 
RIGHT2>2 
DIV*4 

LEFT=5 

RIGHT=6 

SHF = 8 

SHF. FL = 9 

ACCEL=0A 

BYTE.SWAP=OB 



DEFAULT, HOLD 

DOUBLE SHIFT LEFT 

DOUBLE SHIFT RIGHT 

IF NOT ALU CRY, SHIFT LEFT 

ELSE LOAD FROM SHF 
SHIFT LEFT 
SHIFT RIGHT 

LOAD SHF MUX, INTEGER FORMAT 
LOAD SHF MUX, UNPACKED FLOATING FORMAT 
LCAC ACCELERATOR DATA FROM DF BUS 
REFLECT BYTES AROUND BIT 16 



o 
z 
c/> 

o 
o 

z 



o-oc 

DAL.SC'OD 
DAL.SV-OE 
CLR»OF 



DT/»0,2,78,D 



LONG=0 
WORD=1 
BYTE=2 
INST.DEP-3 



EALU/»0,3,13 
A = 



CO 



OR=1 

ANDNOT-2 

B-3 

A+B*4 

A-B*5 

A+1*6 

NABS.A-B>7 

EBMX/»0.2.18 
FE = 
KMX=1 
AMX. EXP*2 
SHF. VAL*3 

FEK/«0,1 ,24,D 

NOP-0 
L0AD=1 

FS/-0.1 .42 

MCT = 
CID=1 

IEK/.0.2.30 

NOP*0 
ISTR*1 
IACK=2 
EACK=3 



;LOAD THRU DAL 

;LOAO DAL[SC] 

; LOAD DAL[SHF VAL] 

;i_OAD ZEROS ' 

;DATA TYPE 

;CONTRDLS AMX SIGN/ZERO EXTENDER, SHF AMOUNT, 
;CONDITION CODE SETTING. AND MEMORY REFERENCES 
;DEFAULT 



INSTRUCTION DEPENDENT — 
ANY Of ABOVE, OR OUAD/DOUBLE 
EXPONENT ALU 



;EBMX TO EALU 



-ABS(A-B) 



IDEFAULT 



;SHIFT VALUE 



;FE REGISTER CONTROL 

;DEFAULT, HOLD 



; FUNCTION SELECT FOR 43-46 

; ENABLE MEMORY CONTROL 

; ENABLE ID BUS AND CONSOLE CONTROL 

I INTERRUPT AND EXCEPTION ACKNOWLEDGE 



;STRCSE INTERRUPT REQUESTS 
: INTERRUPT ACKNOWLEDGE 
:EXCEFTION ACKNOWLEDGE 
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IBC/'0,4,92,D 
NOP=0 
STOP=1 
FLUSH=2 
START=3 
CLR.C. 1=4 
CLR.2.3=5 
8DEST»7 
CLR.O'OC 
CLR.1"OD 
CLR.0-3=0E 
CLR. 1-5.COND*0F 



ID.ADDR/*0,S,5B 



|IBUF CONTROL FoSCTIC':"- 
;2EKAULT 



8 



IBUF=0 
DAY.TIWE-1 

SYS.ID-3 

RXCS«4 

RXDB=5 

TXCS=6 
TXDB*7 

D0»8 

NXT.PER=9 

CLK.CS=0A 

INTERVAL'OB 

CES=OC 

VECTORED 

SIR-OE 

PSL=OF 

TBUF=10 

T8ER0=12 

TBER1=13 

ACC.0-14 



;1d bus address 
:rd 

;RO-»WR 

;RD 

J RD+WR 

;RD 

; RD+WR 
;WR 



;WR 

;R0+WS 

;R3 

; RD+WR 

; RD+WR 

; RD+WR 

;RD+WR 



;FLUSK IB AND LOAD IBA 

CLE-.R BYTES 0,1 (-11 OPCODE) 
CLEAR 9YTES 2,3 (-11 ISTREAM DATA) 
TRANSFER BRANCH DISPLACEMENT 
CLEAR BYTE (VAX OPCODE) 
CLEAR BYTE 1 (VAX SPECIFIER) 
CLEAR BYTES 0-3 (-11 OP & DATA) 
CLEAR BYTES 1-5 CONDITIONALLY 
IF THERE IS NO SPECIFIER EVALUATION, 
CLEAR NOTHING. IF A SELF-CONTAINED 
SPECIFIER, CLEAR IT. IF IMMEDIATE, 
ABSOLUTE, OR DISPLACEMENT, CLEAR THE 
ISTREAM LITERAL. 



SPECIFIER/LITERAL DATA FROM IB 
CURRENT TIME OF OAY. . . 

MUST READ UNTIL STOPS CHANGING 
SYSTEM IDENTIFICATION 
CONSOLE RECIEVE CONTROL/STATUS 
CONSOLE RECIEVE DATA BUFFER 

(TO-ID REGISTER) 
CONSOLE TRANSMIT CONTROL/STATUS 
CONSOLE TRANSMIT DATA BUFFER 

(FROM- ID REGISTER) 
04TA PATH D/Q REGISTERS (MAINT ONLY) 
INTERVAL CLOCK NEXT PERIOD REGISTER 
INTERVAL CLOCK CONTROL/STATUS 
CURRENT INTERVAL COUNT 
CPU ERROR/STATUS 
EXCEPTION & INTERRUPT CONTROL 
SOFTWARE INTERRUPT REGISTER 
PROCESSOR STATUS LONGWORD 
TRANSLATION BUFFER DATA 
TB ERROR/STATUS 
TB ERROR/STATUS 1 
ACCELERATOR REGISTER #0 
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ACC. 1=15 
ACC. 2=16 
ACC.CS=17 
SIL0=18 
SBI .£RR=19 
TIME.ADDR=1A 
FAULT=1B 
C0MP=1C 
MAINT=1D 
PAR1TY=1E 
USTACK=20 
UB?EAK=21 
WCS . AC0R=22 
WCS.CATA=23 
;I0 BUS ADDRESSES CONTINUED. 



ACC 


tL 


erator 


REGISTER 


#1 


a ; c 


LL 


ERATOR 


REGISTER 


#2 


ACC 


ELERATOR 


CONTROL/ 


STATUS 


NEX 


' 


ITEM FF 


□ ;.' SBI HISTORY 


SBI 


E 


^"CR REGISTER 




sai 


T 


VEOUT 


ADDRESS 




FAU 


„.T 


STATUS 






se: 


S 


LO CO". 


PARATOR 




SBi 


M 


VI NT EN.' 


NCE 




CAC 


HE 


PARITY 






MIC 


"ICSTACK 






MIC 


-0 


2REAK 
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ADDRESSES 24-3F 



.:; wcs colnts address 

•RE RAM LOCATIONS 



CO 

CJ1 



PCBR=24 

P1BR=25 

SBR=26 

KSP=28 

ESP=29 

SSP=2A 

USP=2B 

1SP=2C 

FPDA=2D 

D-SU=2E 

O.SV=2F 

T0 = 33 

T 1 =31 

T2 = 32 

T3=33 

T4=34 

T5=35 

T6 = 3o 

T7 = 37 

T8 = 33 

T9 = 39 

PCBS=3A 

SCBB=3B 

P0LR=3C 

P1 LR*3D 

SLR=3E 



PROCESS SPACE BASE REGISTER 
PROCESS SPACE 1 SASE REGISTER 
SYS-Ef,' SPACE BASE REGISTER 
KSF.NEL STACK POINTER 
EXEC iTACK POINTER 
SU'EKVISOR STACK POINTER 
USER STACK POINTER 
INTERRUPT STACK POINTER 



SENEGAL TEMPS 



;?SCCESS CONTROL BLOCK BASE 
;SYS~EV CONTROL BLOCK BASE 
;PRCCtiS C LENGTH REGISTER 
{PROCESS 1 LENGTH REGISTER 
{SYSTEM LENGTH REGISTER 
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J/«0,13,0,+ 



KMX/*0, 



CD 
0) 



6,58 
.6 = 
. 1=1 
.2 = 2 

.3 = 3 

.4 = 4 

SP1 .C0N=S 
SP2.CQN=6 
ZEP0=6 
SC = 7 



. 14 = 8 

.A0 = 9 

.34=0A 

.28=03 

.40=0C 

.50=0D 

.3000=OE 

.EF=0F 

.60= 10 

.8000=1 1 

.FF=12 

.FF0O=13 

. 1E=14 

.3F=1S 

.7F=16 

.7=1 7 

. F = 18 

.10=19 

. FFE8=1A 

. FFF0=1B 

. FFF8=1C 

.20=1D 

.30=1E 

. 18=1 F 

.3-F=20 



NEXT MICRO WORD ADDRESS, 
FOLLOWING MICRO WORD 
SYMBOLS ARE DEFINED BY '• 
CONSTANTS OR » FROM FK 



DEFAULT IS THE 





=8 FROM FK 


;#l Fftj\ 


FK 


; =2 FROr, 


FK 


;»3 FRO* 


FK 


;»4 FRC 


FK 


;SPECIF 


ER 1 CONSTANT 


;SECIFIE 


R 2 CONSTANT ( 


; OS ZEROS (VAX MODE) 


;SC19:0 


FROM FK 


3F: CONSTANTS (1 CYCLE SETUP IF A 


;DECIMAL VALUE OF CONSTANT 




20 


(AF.dL.MH) 




160 


(AF.dL) 




52 


(AF) 




40 


(AF) 




64 


(AF, JL.MH.TF) 




BO 


(AF . MH) 




1 2268 


( JL> 




239 


(JL) 




12E 


(AF, JL.MH.TF) 




-3276S 


(AF) 




25i 


(MH.TF) 




-256 


(MH,.-\r , JL) 




30 


(AF) 




63 


(MH.AF.TF) 




127 






7 


(AF.MH) 




15 


(MH.CM, AF ,TF) 




16 


( MH , A F , d L , T F ) 




-24 


( MH , T F ) 




-1 6 


( CM , J L , T F , MH ) 




-8 


(CM, TF.f.'H) 




32 


(CM, JL.MH.TF) 




48 


(CM, AF, MH.TF) 




24 


(1,"H, AF, TF) 




1023 


(CM) 



-11 MODE) 



ALU IN ARITH MODE) 
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.C = 2! 

.0=22 

.1F=23 

. 1F00=24 

.80=25 

.E003=26 

.7C=27 

.FFE0=28 

.60=29 
! SPARE=2A 

.DFCF=2B 

.FFEF=2C 

.FFF1=2D 

.19=2E 

.FFF9=2F 
; KMX DEFINITION CONTINUED 

. FFFF=30 

.88=31 

.3030=32 

.F0=33 

.C0=34 

.6 = 35 

.9=36 

,FFF6=37 

.FFF5=38 

. 1 A=39 

.24=3A 

. 1B=3B 

. FFFC=3C 

.A = 3D 

.7E=3E 
; SPAR£=3F 
MCT/=02.6,42,D 

TEST.RCHK=00 
MEW. NQP^02 
TEST.WCHK=04 
WRITE. V.N2CHK=CA 
WRITE. V.t»CHK = CC 
LOCKUP! TE. V.XCHK = 0E 



; 12 


(CM, JL.TF.MH) 


; 13 


(TF) 


:31 


(AF, JL.MH.TF) 


;7936 


( J L , MH ) 


; 176 


(MH) 




(CM) 


;124 


(AF) 


;-32 


(JL) 


;96 


(TF) 


; 


(JL) 


•-17 


(AF) 


;-i5 


(AF) 


;25 


(AF) 


;-7 


(AF) 


:-i 


(MH.JL.TF) 


; 136 


(AF) 


; ? 


(TF) 


;240 


(TF) 


;192 


( T F , MH ) 


;6 


(CM, JL.TF) 


;9 


(CM) 


;-i0 


(CM) 


•-1 1 


(CM) 


2G 


(CM.AF.TF) 


36 


(CM.MH) 


27 


(CM.AF.TF) 


-4 


(CM.TF.MH) 


10 


(AF.MH) 


126 


(AF.TF) 



;MEMORY CONTROL 

;TEST TSUF WITH READ CHECK 

JNEITHES CPU NOR IB GETS MEM CYCLE 

;TEST ^SUF WITH WRITE CHECK 

;WRITE, INHIBIT TRAPS 

;'A'RIT£, NORMAL VARIETY 

; INTERLOCK ARITE, VIRTUAL ADDRESS 
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READ. V . RCHK = 1 
READ.V.N0CHKM2 
RE 10- V ■ , i , :-K=14 
READ.V. :i:HK=16 
READ.'.' .Ni*SC=13 

L0CK?EAD.^.NDCHK=1A 
LDCKR'JO.V ,*CH.\=1C 

ssi ,ti;.^;o 

SBI . HDu.> J\JAM=22 

inval: date =24 
valida-e = .,5 
extwpite . ? = 2s 

WRITE. F=2A 
LOCKV.RI TE. P-2E 
READ. P*32 
READ. I'.r .T,L.V. = 3S 
LOCKREA3.":=3A 
ALLOW . ! 3. READ=3E 



00 



MSC/=0, 4,25,0 



NOP = 
CHK.CHM=01 

CHK. CLT.3RR=02 
CHK.0DD.ADDR"03 
IR0=04 

L0AD.STA7EO5 
LDAD.ALC.CC-06 
READ.RlCG=C7 
CLR. FPD=CE 
SET. FPD=03 
CLR. NEST. SRR=CA 
SET. NEST. -RR=OEt 
SECOND. REF=OC 
RETRt.NC. TRAP^OD 
RETRY. TRA?=CE 
INH.CV. ADDR=OF 



REA3, NORMAL VARIETY 

READ, :NHISIT TRAPS 

READ FOR MODIFY 

READ, CHECK CONTROLLED SY IBUFFER 

BEGIN NEW INSTRUCTION STREAM 

DATA T.OES TO INSTRUCTION SUFFER 
INILR-OCK READ, INHIBIT CHECK 
IN'ER-C'CK READ, NORMAL VARIETY 
STOP ALL 3Bi ACTIVITY 
RESET SB! 

CLEAR L.ACHE ENTRIES 
MrjtCiiAGNOSTIC FORCE VALID 
EX'LNDF.D v.RITE TO CLEAR MOS ERRORS 
nr-;TE, PHYSICAL 
INTERLOCK WRITE, PHYSICAL 
READ. PHYSICAL 
IU~Z 5V.. PT SUVrlARY READ 
INTERLOCK READ, PHYSICAL 
GI'vE 13 A CYCLE IF IT WANTS ONE 



DEFAULT 

CREATL MEW RSL FOR CHM 

UTRAP IF ALU<15>=1, ALU<14:7>=0 

THIS STATE IS INSTRUCTION DECODE 

TAKE CONDITION CODES FROM ACCELERA'CR 

(AND TOP RLOG STACK) 

CLEAR PSL<FPD> BIT 

SET SAVE 

ClS NESTED ERROR FLAG IN CPU STATUS 

SET S A \' E 

Of '.".ALIGNED DATA REFERENCE 

APPLY SAVED CONTEXT, INHIBIT TR„-S 

APPLY SAVED CONTEXT TO THIS REF 

A. LOW USE Or FULL 32-BIT ADDRESS 



PCK/=0,3,32,D 

NOPsO 



;ADDRESS COUNT CONTROL 

; DEFAULT 
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PC_i/A*1 

PC_IBA=2 

VA+4=3 

P01=4 

PC+2"5 

PC+4=6 

PC+N=7 

QK/-0,4,51 ,D 
NOP=0 
LEFT2=1 
RIGHT2=2 
LEFT=5 
RIGHT=6 

shf=b 

SHF.FL=9 
DEC.CON=0A 

ACCEL-OB 
D«0C 
ID-OE 
CLR=0F 

RAMX/-0.1 ,77,0 

D*0 

0«1 
RBMX/«0, 1 ,77 



SCK/«0 



D*1 
,1 ,23.0 
NOP=0 
L0AD=1 



SGN/-0, 3,48.0 

NOP*0 
L0AD.SS=1 

SS.FR-M.S0s2 

M0T.SD=3 

SD.FRCM.SS-4 

SS.X0R.A-U=5 

ADD.SuS*6 

CLR.SD^SS*7 



;VA VA+4 

;PC f'C + 2 
;PC _ PCt4 
•PC~PC+N, N IS DETERMINED BY IU: 



DEFAULT, HOLD 
DOUBLE SHIFT LEFT 2 
DOUBLE SHIFT RIGHT 2 



LCD SHF. INTEGER FORMAT 

LCAC r .HF, UNPACKED FLOATING FORVL: 

DECIMAL CONSTANT = 6'S IN EACH M3 

FOR H"ICH ALU CRY OUT IS FALSE 
LOAD ACCELERATOR DATA FROM DF B-S 



ILOAD ID BUS 
;lCAD ZERO 

;DATA PATH WIXER TO AN'X 
;DEF»UlT 

;DATA PATH MIXER TO EMX. SAME EIT AS RAMX 



;SC REGISTER CONTSCL 

;DLFAULT, HOLD 
;LCAD S:«iX<09:00> 



;SIGN CONTROLS 



OEFAb-.T 
SS •lU<15> 
SS SO 
bD_NCT SD 
5D_SS 

53 .\lu<15>, ss ss.x0r.alu<15> 
sdIalu<i5>. ssIss.xor.alu<i5>.x.: 
cle-,r both 
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SHF/*0, 



3,85,3 
ALU=0 
LEFT=1 
RIGHT=2 
ALU.DT=3 
RIGHT2=4 
LEFT3=5 



SI/«3,3,55,D 



8 



SMX/=0, 



DIVD=0 
ASHR=1 
ASHL*2 
ZER0=3 

SPARE=4 
DIV*5 
MUL+=6 
MUL-=7 

2,16 
EALlUO 
FE=1 
ALU=2 
ALU.EXP=3 



;ALU SHIFTER CONTROLS 

;DEFALLT, SHF_ALU 
;SHF_A^U(L1 ), "INSERT SI CNTL 
;SHF_ALU(R1 ) , INSERT SI CNTL 
;SHF_ALU(DT: LO , LI , L2 , L3 ) . INSERT 
;5HF_ALU(R2) , INSERT SI CNTL 
;SHF_ALU( L3) 



;SHIFT INPUT CONTROLS 



;MIXER TO SC 



SHF D 

PSL<N> 031 

ALU 31 00 







031 


1 



EALU <9:0> 
FE<9:0> 
ALLK09:00> 
ALU<1-:07> 



ALU C31 

031 

D31 





031 ALU C31 

ALU 0,1 
ALU 0,1 1 
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SP0/«0,7,35,D 
NOP=0 

L0AD.LC.SC=6 
WRITE. RC.SC=7 

SP0.AC/=0,4,38 

LOAD. LAB=1 
LOAD. LA=2 
WRITE. RAB=3 

SPO.ACN/=0,3,35 

SP1 .SP1 =0 

SP2.SP2=1 



ISCRATCH PAD OPCODE, 7 BITS 
;DEFAULT 

;L0AD LC, ADR=SC[03:00] 
;WR1TE RC, ADR=SC[03:00] 

;4 FUNCTION BITS OF SP0 FIELD 

ILOAD LA, LB FROM R(ACN) 
;L0AD LA_RN, HOLD LB 
;WRITE RA, RB (ACN) 

;AC NUMBER IN SPO FIELD 

;VAX MODE RA RB 

;0 SP1 R SP1 R 

;1 SP2 R SP2 R 






o 

z 

CO 

o 
o 



u 

o 



SP2.SP1=2 

PRN=3 

PRN+1=4 

SC»5 

SP1+1=6 

SP0.ACN11/=0,3,35 

SRC.SRC=0 

DST.DST=1 

DST.SRC=2 

;SRC.SRC"3 

SRC. OR. 1=4 

SC-5 

SPO.R/«0,3,39 

LOAD.LC=2 
WRITE. RC=3 
LOAD. LAB*4 
WRITE. RAB-5 





2 


SP2 R 




3 


PRN 




4 


PRN+1 




5 


SC<03:00> 




6 


SP1 R+1 


AC NUMBER IN SPO FIELD 


— 1 1 MODE 


;-11 MODE 


RA 


;0 


SRC R 


; 1 


DST R 


;2 


DST R 


;3 


SRC R 


;4 


SRC R -OR. 




.5 


SC<03:00> 



SP1 


R 




PRN 






PRN + 1 




SC<03 - 


00> 


SP1 


R+1 


RB 






SRC 


R 




DST 


R 




SRC 


R 




SRC 


R 




SRC 


R 


.OR 


SC<03 


00> 



;SCRATCH PAD FUNCS WITH LOW 4 BITS OF SP AS ADR 
;LOAD LC, ADR-SPO.RN 
IWRITE RC 
;LCAO LA, LB 
;WRITE RA, RB 



LUA3. LABI . WRITE. RC=6 
LOAD. LC.WRITE.RAB1 -7 



ILOAD LA, LB[R1], AND WRITE RC[RN] 
;LOAD LC[RN], AND WRITE RA, RB[R1] 



SPO.RAB/^0,4,35 
R0 = 
R1=1 
R2 = 2 
R3 = 3 
R4=4 
R5 = 5 
R6 = o 
R7 = 7 
AP = OC 
FP = OD 
SP = OE 
R15=0F 

SP0.RC/=0,4,35 
T0 = 
T1=1 
T2 = 2 
T3 = 3 



;RA/RB LOCATIONS 



;R12 = 
;R1 3 = 
;R14 = 
;R15 = 
;RC LOCATIONS 



ARGUMENT LIST POINTER 

STACK FRAME POINTER 

STACK POINTER 

PC, TO SOFTWARE, SCRATCH TO UCODE 
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T4=4 
TS=5 

T6 = S 

T7 = 7 

LC.SV=8 

VA.SV=9 

PTE. VA = OA 

PTE. PA*OB 

PC.SV=CC 

sc.sv=ca 

VA.REF=OE 
MBIT.VA=CF 
PTE.MASt< = OF 



SUB/»0,2.64,D 

NOP*0 
CALL=1 

RET«2 

SPEC»3 



VAK/-0.1 ,25,D 

NOP = 
LOAD=1 



;N!EVI MGMT SAVES LC HERE 



-.SUBROUTINE CONTROL 

;CEFAUL 



PUSH U?C OF THIS MICROINSTRUCTIC 

c\ro USTACK 
'OR" TCP OF USTACK TO UPC 

AND POP USTACK 
REPLACE LOW 8 BITS OF NEXT 

UPC WITH SPECIFIER DECODE FROM 

INSTRUCTION BUFFER 



;OEFA'JLT 
; LOAD VA 
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;ALU_0... THRU ALU_D.AND... 

ALU_0(A) "AMX, RAMX.OXT . DT/ LCNG . A L'J/A " 

ALU_0[ ]D "ALU/01 , AMX/ RAMX.OXT . LCNG.BV.X/ REMX , RBMX/D" 

ALU_0-D "AMX, RAMX.OXT, OT/ LO.'iG . R3MX/ 3, BMX/RBMX. A LU/A-B" 

ALU_0-D-1 " AMX / RAMX. X T, DT / LONG, R3MX/D.EV.X/RBMX, A LU/A-B- 1 ' 

ALU_0+D " AMX/ RAMX.OXT.DT,' LONG. R3MX/2, 5VX/RBMX , ALU/A+B" 

ALU_0-K[ ] "AMx/RAVX.OXT.OT/LGNG.KMX/IH , B .'X/KMX , ALU/ A-B" 

ALU_0-K[ ]-1 "KMX/P1 . 3MX/KMX.AMX, RAViX.OXT ,01 / LONG , A LU/A-B- 1 " 

ALU_0+K[ ] "KMX/01 .BMX/KMX,AM< 'RAMX.OXT , DT./ LONG , ALU/ A-i-B" 

ALU_0+K[ ]+1 "KMX/P1 . BVX/KMX.AWX/KA:.i\.0XT,DT/LONS,ALU/A+B+1 " 
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ALU_0+LB+1 "AMX/RAMX. OXT, DT/LONG. EMX- LS.ALJ/A+8+1 " 9 

ALU_0+LC "AMX/RAMX. OXT. DT/LCNG.BMX.'LC.ALU/A+B" 5 

ALU_0-LC "AMX/RAVX. OXT. OT/LO\G.EMX/LC. ALU/A-B" O 

ALU_0+LC+1 "AMX/RAMX. OXT. DT/LONG. EMX LC, ALU/A+B+1 " 3> 

ALU_0-LC-1 "AMX/SAVX. OXT, DT/LONG. EMX LC, ALU/A-B-1 " O 

ALU.O+MASK+1 "AMX/RAMX. OXT. DT/LC.-.G.EMX/V ASK, ALU/A+B+1 " 2 

ALU_0+Q "AMX/RAMX. OXT, OT/LCNG.RSMX/ J, 6MX/RBMX, A LU/A+B" > 

ALU_0-Q " AMX /RAMX. OXT. DT/ LONG, R3MX/Q.SMX/REMX. ALU/A-B" O 

ALU_0-0-1 "AMX/RAMX. OXT, DT, LONG, R3MX0,E'.1X/RBMX, ALU/A-B-1 " Z 

ALU_0+Q+1 "AMX/RAMX. CXT, DT/LONG. R3MX/Q.BMX/RBMX, ALU/A+B+1 " O 

AlU_-1 "AMX/RAMX. OXT. DT/LCNG.ALU/NOTA" 52 

ALU_D "RAMX/C, AMX/RAMX, ALU/A" _J 

ALU_D.OXT[] "RAMX/D, AMX/RAMX. OXT ,DT/@1 .ALU/A" O 

ALU_D.OXT[ ] .AND.K[ ] " RAMX/D . AMX/RAMX . CXT , DT/(3>1 , KMX/P2 , BMX/KMX . A LU/ANO" O 

ALU_D.OXT[ j . AN3N3T .K[ ] "ALU/ANDNQT , AMX/RAMX . OXT , DT/«>' , RAMX/D , BMX/KMX , KMX/S2" O 

ALU_D.OXT[ ]+K[ ] "RAMX/D, AMX/RAMX. OXT , DT/J1 , KMX/52 , BMX/KMX , ALU/ A+9" Z 

ALU_D.OXT[]-K[ ] » RAMX/D. AMX/RAMX. OX T.OT /PI , KMX /' 2 , BMX/KMX , ALU/A-B" H 

ALU_D.OXT[ ]+LC "ALU/A-B, AMX/RAMX. OX T.DT/S1 , RAVX/D , BMX/ LC " * 

ALU_D.0XT[ j+Q " A LU/A+3. AMX/RAMX. OXT, 0V?1 , PAM.</D,SMX/RBMX,RBMX/Q" O 

fjj ALU_D.OXT[ ]-0 "RAMX/'O. AMX/RAMX. OXT ,DT. S-l , RBMX, Q , BMX/RBMX , ALU/A-B" ' 

O ALU_D.AND.K[ ) "RAVX/D. AMX/RAMX, KMX/f-1 , BMX, KMX, ALU/AND" 3J 

W ALU_D. AND. MASK "fi AMX/D , AMX/RAMX , BMX/MASf. . ALU, AND" O 

ALU_D. ANONOT.K[ ] " RAMX/D. AMX/RAMX, KM<$1 . BMX/KMX , A LU/ANDNOT" S 

ALU_D.ANDNOT.MASK " RAMX/D . AMX/RAMX . BMX, MASK , ALU/ANDNOT" -Tl 

ALU D.ANDNOT.O "RAMX/D , AMX/RAMX . R3MX/Q , SMX/RiMX , ALU/ANDNOT" ZZ 

;ALU_D(B)... THRU ALU.O.XOR... |- 

D 

ALU_D(8) "RBMX.'D. BMX/RBMX. ALU/S" Q 

ALU_D[ ]K[ ] "RAVX/D. AMX/RAMX, KMX/3>2,3M\ ,/KMX, A LU/01 " ff, 

ALU_D+K[] "RAV.X/D.AMX, • RAMX , KMX/91 , EMX. KMX , AlU/A+B" -fl 

ALU_D-k[] "RAVX/D. AMX/RAMX, KMX/C-1 , BMX KM >. , ALU/A-B" = 

ALU_D+K[ j+1 "RAVX/D.AMX/RAMX,KVX/at , EMX/ fc>« . ALU/A+B+1 " _ 

alu_D-k[ ]-i "ramx/d,amx/ramx.kmx/pi , eyx, >.v< , alu/a-b-i" H 

ALU_D-LB "RAMX/D. AMX/RAMX, BMX/ LB , ALU/A-B" Q 

ALU_D[]LC "RAVX/D. AMX/RAMX, EVX/LC. ALU. fl " 2 

ALU.D+LC "RAVX/D. AMX/RAMX .BMX/LC, ALU, A+5" (/» 

ALU_D-LC "RAMX/D, AMX/RAMX, EMX/LC, ALU, A-B" -~ 

ALU.D-LC-1 "RAMX/D. AMX/RAMX, ef/X/LC. ALL, A-3-1 " Q 

ALU.D+LC+PSL.C "RAMX/D. AMX/RAMX, Bf/X/LC, ALU/ A-rS+PSL.C" 2 

ALU_D.OR.K[] "RAVX/D, AMX/RAMX, KVX/91 . 5MX/KM< , ALU/OR" fj 

ALU_D.ljR.LC "RAMX/D, AMX/RAMX, SMx/lC , ALL7CR" 3 



ALU D.ORNOT.WASK " RAMX/D . A MX/ RAMX , SIWX/MASK , ALU/ORNOT" 2 

ALU~D. OR .0 "RAMX/D, AMX/RAMX . R2MX/S . 3MX, RSMX , ALU/OR" JT 

ALU D[]3 "RAVX/D. AMX/RAMX , RBMX.'C , BMX/ K3MX , ALU/31 " -n 

ALU_D+Q "RAMX/O. AMX/RAMX, REMX/Q, BMX/RBMX, ALU/A+B" q 

ALU_D-<3 "RAMX/D, AMX/RAMX , RBMX/Q , BMX/R3MX , ALU/A-B" q 

ALU_D+Q+1 "RAMX/D. AMX/RAMX, RBMX/Q, BMX R8MX , ALU/A+B+1 " — 

ALU D-0-1 "RAMX/D. AMX/RAMX, R3MX/Q, BWX/RBMX, ALU/A-B-1 " g 

ALU_D+Q+PSL.C " A LU/A+B+PSL.C. AMX- RAMX, BMX/ R3t,:X, RBMX/Q, RAMX/D" SJ 

ALU~D.SXT[] "RAMX/D, AMX/RAMX. SXT.DT/S1 .ALU/A" g 

ALU~D.SXT[].AND.K[ ] " RAMX/D , AMX ■ RAMX . SXT . DT /S>1 , KMX/M , BMX/KMX , ALU/AND" gj 

ALU~D.SXT[ ]+K[ J "RAMX/D. AMX/RAMX . SX 7 , DT/@1 , KMX/ .:-2 , BMX/KMX , ALU/A+B" H 

ALU_D. XOR.K[ ] "RAMX/D, AMX/RAMX, KUX/«M , BMX/ KMX . ALU/XOR" J^ 
ALU D.XOR.LC "RAMX/D. AMX/RAMX, B"/1X/ LC , A LU/X3R ' 

ALU.D.XOR.Q "RAMX/D. AMX/RAMX, R6'.<X/0 . BMX/RBMX , A LU/XOR" g 

ALU D.XOR.R[] "RAMX/D, AMX/RAMX, SPO. R/LOAD. LA3 , SPO . RAB/9>1 , BMX/LB , ALU/XOR " g 

ALU_D.XOR.RC[ ] "RAMX/D. AMX/RAMX, SPO. R/LOAD. LC, SPO. RC/P1 , BMX/ LC , ALU/XOR" _, 

;ALU K... THRU ALU PC... 30 

o 

ALU K[ ] "KMX/91 .BMX/KMX, ALU/B" t~ 

W ALU_LA "AMX/LA, ALU/A" 3J 

J_ ALU LA.AND.KU " AMX/ LA . KMX/01 , BMX/KMX , A LU/AND" Q 

ALU_LA.ANDN3T.K[ ] "AMX/LA, KMX/«>1 .BMX/KMX, ALU/ANDNOT" g> 

ALU_LA.AMDNOT.MASK " AMX/LA , BMX/MASK , ALU/ANDNOT" 

ALU_LA.XOR.LC "AMX/LA, BMX/LC , ALU/XCR " 2 

ALU_LA[]D "AMX/LA. RBMX/D , BMX/RBMX , ALU/91 " IT1 

ALU~LA-D "AMX/LA, RBMX/D, BMX/RBMX, ALU/A-B" £" 

ALU~LA-D-1 "AMX/LA, RBMX/D, BMX/RBMX, ALU/A-3-1" O 

AL'J_LA+K[] "AMX/LA, KMX/01 .BMX/KMX, ALU/A + B" O 

ALU LA-K[] "AMX/LA. KMX/ffl , BMX/KMX, ALU/A-B" [J 

ALU LA+K[]+1 "ALU/ A+3+1 .AMX/LA, BMX/KMX, KMX/01 " _2 

ALU LA+K[].RLOG " AMX/ LA , KMX/S1 , 3MX/KMX , ALU/A+B . RLOG" 2 

ALuIlA-K[]-R1-0G "AMX/LA. KMX/ISM .3MX/KMX, ALU/A-B. RLOG" ^ 

ALU~LA[]LB "AMX, LA, EMX/LB, ALU/31 " — 

ALU~LA+LC "ALU/A+3, AMX/LA, BMX 'LC" g 

ALU LA[]Q "AMX/LA. RBMX/O, BMX/RBMX, ALU/Pi" g; 

ALU LA+O "ALU/A+S. AMX/LA, BMX/RBMX, RBMX/Q" ~ 

ALU_LA-Q "ALU/A-B, AMX/LA, BMX/R3MX, RBMX/O" {■) 

ALU LA-0-1 "ALU/A-B-1 , AMX/LA, BMX/RBMX, RBMX/O" O 

ALU~L8 "BMX/LB. ALU/B" Z 

ALU~LC "BMX/LC, ALU/B" H 



ALU_NOT.D "ALU, iJOTA, AMX/RAMX , RAMX/D" -, 

ALU_NOT.RC[] "SPO.R/LOAD.LC.SPO.RC/G1 , BMX/ LC , AMX/RAMX . OXT , DT/LONG, ALU/ ORNOT" — 

ALU_PACK.FP "BMX/PACKED.FL,ALU/B" O 

ALU_PC "SMX/PC.ALU/B" 30 

;ALU 0... THRU CACHE ... O 

g 

ALU.Q "RAMX/Q, AMX/RAMX, ALU/A" )> 

ALU_0.0XT[] "RAMX/Q. AMX/RAMX. OXT ,DT/(5>1 .ALU/A" G) 

ALU_Q.0XT[ ] . ANDNOT.K[ ] "ALU/ANDNOT . AMX/RAMX . OXT , DT/01 , RAMX/O , BMX/KMX .KMX/92 " Z 

ALU_0.0XT[ ].OR.K[] "ALU/OR, AMX/RAMX. OX T,DT/«>1 , RAMX/O , BMX/KMX , KMX/*2 " O 

ALU_O.OXT[ ] .OR.D "ALU/OR. AMX/RAMX. OXT, DT/P1 , RAMX/O , BMX/RBMX , RBMX/D" *j 

ALU_O.OXT[ ]+D " A LU/A+B. AMX/RAMX. OXT. CT/01 . BMX/RBMX , RBMX/D, RAMX/O" — 

ALU_Q.0XT[ j+D+1 "ALU/A+B+1 , AMX/RAMX. OXT.DT/M , 6VX/RBMX , RAMX/O , RBMX/D" O 

ALU_Q.0XT[ ] + K[ ] "A LU/A+B, AMX/RAMX. OX T.DT/91 , RAVX/Q , BMX/KMX , KMX/««2" O 

ALU_Q.0XT[ j-K[ ] "ALU/A-B, AMX/RAMX. OX T,DT/P1 , RAMX/O , BMX/KMX , KMX/P2" O 

ALU_0. AND.K[ ] "RAMX/O, AMX/RAMX , KMX/P1 , BMX/ KMX , ALU/ AND" Z 

ALU_0. ANDNOT.MASK " RAMX/O , AMX/ RAMX , EMX, MASK , ALU/ANDNOT" H 

ALU_Q. ANDNGT.K[ ] " RAMX/O , AMX/RAMX , KMX/*t , BMX/KMX , ALU/ANDNOT" 5 

ALU_0(B) "RBMX/Q, BMX/RBMX, ALU/6" O 

ALU_0[]D "RAMX/O, AMX/RAMX, RBMX/D, BMX/RBMX, ALU/91 " •"" 

O ALU_0-D "RAMX/O. AMX/RAMX, RBMX/D, BMX/RBMX, ALU/A-B" 30 

W ALU_0"D-1 "ALU/A-B-1 , AMX/RAMX, RAMX/3, BMX/RBMX, R3MX/D" O 

ALU_Q+K[] "RAMX/Q, AMX/RAMX, KMX/l&l .BMX/KMX, ALU/A+B" S 

ALU_0-K[j "RAMX/Q, AMX/RAMX. KMX/01 , BMX/KMX, ALU/A-B" -fl 

ALU_Q+K[)+1 "ALU/A+B+1 , AMX/RAMX, RAMX/O. BMX/KMX, KMX/&1 " — 

ALU.O+LB "RAMX/O. AMX/RAMX, SMX/LB , ALU/A+B" JI! 

ALUJJ-LB "RAMX/O. AMX/RAMX, BMX/LB, ALU/A-B" q 

ALU.Q+LB+1 "RAMX/O. AMX/RAMX, BMX/L3, ALU, A + B+1 " " 

ALU_0+LC "RAMX/O. AMX/RAMX, BMX/LC , ALU/A+B" O 

ALUJJ-LC "RAMX/O. AMX/RAMX, BMX/LC, ALU/A-B" [■■ 

ALU_0+LC+1 "ALU/A+B+1 , AMX/RAMX, RAMX/Q, BMX/LC" — 

ALU_0+MASK "ALU/A+B, AMX/RAMX, RAMX/O. BMX/MASK" Z 

ALU_0-MASK-1 "ALU/A-B-1 .AMX/RAMX . RAMX.Q, BMX/MASK" _| 

ALU_Q.OR.K[] "RAMX/Q. AMX/RAMX, KMX/01 , BMX/KMX, ALU/OR" TZ 

ALU_0.OR.LC "RAMX/O, AMX/RAMX .BMX/LC, ALU/OR" ~ 

ALU_0. ORNOT. K[ ] "A LU/ORNQT , AMX/dAMX , RAMX/O . BMX/KMX , KMX/«>1 " 5 

ALU_Q.SXT[] "ALU/A, AMX/RAMX. SXT, 0T/31 .RAI/X/0" _ . 

ALU_Q.SXT[ ]. ANDNOT .K[ ] " ALU/ANDNOT , AMX/RAMX . SXT , RAMX/O, BMX/KMX , KMX/P2 , DT/@1 " O 

ALU_0.SXT[ ]+K[ ] "RAMX/O, AMX/RAMX. SXT , DT/P1 , KMX/'<S2 , BMX/KMX , ALU/A+B" O 

ALU_0. SXT[ ] + LB "RAMX/O. AMX/RAMX. SXT , DT/IS1 , BMX/ LB, ALU/A+B" Z 
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ALU Q.SXT[]+PC "RAVX/C. AMX/RAMX.SXT.DT/S1 . BVX FC.ALU/A+B" 

ALu'Q.XOR.D •RAVX/'O.AMX/RAMX.BMX.'RSMX.RBMX, D, ALU/XOR" 

ALU~Q.XOR.K[ ] "RA!Y1X/Q. AMX/RAMX , KVX/tt . BMX/ KMX , ALU/XOR" 

ALU~0.XOR.LC "RAMX/Q.AMX/RAMX.BVX/LC.ALU. XCR" 

ALU~R[ ] "SPO.R/ LOAD. LAB, SPO. RA3/*1 , AMX/ LA , ALU/ A" 

ALU~R( 1 .AND.K[ ] " SPO. R/ LCAD. LAB . SPO . RAS/fcl , AMX. LA , KMX/S2 . BHX/KMX , ALU/AND ' 

ALU~R[].ANDNOT.MASK "SP0.R/L0A3. LA3.SP0.RA3/ff1 , AMX/LA , BMX/MASK , ALU/AN3N0T " 

ALU~R(D3T) " SPO. AC /LOAD. LAB. S&0. ACM 1 / DST . DST , AMX/ LA , ALU/A" 

ALU~R[ ].OR.K[) "SPO.R/ LOAD. LAB. SPO. RAP C«1 , AMX, LA , KMX/S2 , 3MX/KMX , ALU/OR" 

ALU~R[ ].ORNOT.K[] ■'ALU/0RN0T.AMX/LA.SMX,'KVX,SP0.R/L0AD.LAa.SPO.RAB/P1 .KM/.,. ^2" 

ALU~R[].XOR.K[] " SPO.R/ LOAD. LAB. SPO. RA3/S1 . A'.iX/ LA , KMX/C2 , BMX/KMX . ALU/XOR " 

ALU~RC[ ] "SPO.R/LOAD.LC.SPO.RC/.Sl . 3MX/LC , ALU/B" 

ALU~RC(SC) "SPO/LOAD.LC.SC.BMX, LC.ALJ/3" „,„-. 

ALU_R(SP1)*K[].RL0G " SPO. AC/ LOAD . LAB , SPO . ACN/SP1 . SP1 . AMX/LA , KMX/P1 , B'M/ KWIX , A LU/A + B . RLOG" 

CACHE_0[] •'VAK/N0P.MCT/WRITE.V.WChK,DT / ?1 , DK/NOP" 

CACHE[] D "VAK/NOP.MCT/WRITE.V.WCHK.VSC/ifl .DK/NOP" 

CACHE dTinST.DE? » V AK/NOP. MCT/WR I TE.V.K.CHK.DT/ INST. DEP.DK/NOP" 

CACHE~D[ ] .NOCMK "VAK/NOP .MCT/WR I TE . V . NCCHK , DT , &'. , DK/NOP" 

CACHeTd D[i "VAK/NOP, MCT/WRITE. P. DT/P1 .DK/NOP ' 

CACHE.Dfj.LK "VAK/NOP.WCT/LOCKl'JRITE.V.XCHK.DT/SH , DK/NOP" 

;D 0.7. THRU D.CACHE... 
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D 

D_0-D 

D_0+K[ ]+1 

D O+LC+1 

D_0-0 

D ACCEL4SYNC 

D_ALU 



ALU. LEFT 
ALU.LEFT2 



d_al'j. left3 
d~_alu. right 
d_alu.right2 
d_alu( frac) 
dIblank 

D[ ]_CACHE 
D_CACHE[ ] 
D[ ]_CACriE. I3CHK 



"DK/CLR" 

"AMX/'RAMX.OXT.DT/LONQ.RBMX/D.BMX/RBMX.ALU/A-S.SHF/ALU 

"AMX- RAMX.0XT.OT/ LONG. KMX fcl , BMX/KMX , A LU/A+B+ 1 .SHF/AL 

»AMX/RAMX.0XT.DT/'LCr.G.BMX,'LC,.\L'J/A+B+1,SHF/ALU. DK/SHF 

"AMX, RAMX.0XT.DT/LC-.G.R57X,Q.SMX/R3MX,ALU/A-B,SHF/ALU 

"DK/ACCEL.ACF/SYNC 

"SHF/A-U, DK/SHF" 

"SHF/LEFT.DK/SHF" 

"SHF/ ALU. DT ,0T/ LONG, DK/SHF" 

"SHF, LEFTS. DK /SHF" 

"SHF/RIGHT .DK/SHF" 

"SHF/RIGHT2.DK/SHF" 

"SHF/ALU. DK/SHF. FL" 

"D_K[.2G]» 

"VAK/NOP ,\1CT/READ.'v'. RCHrt 

"VAK/NOP, MCT/REAO.V. RCHK 

"VAK/NCP.MCT/REA3 



DK 'SHF" 
U.DK SHF 



, DK/SHF" 



DT . SI .DK/NOP" 
VSC/SS1 , DK/NOP" 
ECHK. DT/S1 . DK/NOP" 
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D CACHE. 1NST.DEP 

D.CACHE. LK[] 

D[ ]_CACHE.LK 

D[ ]_CACHE.NOCHK 

D[] CACHE. P 

D[]_CACHE.WCHK 

D_CACHE.WCHK[ ] 

;0_DAL. . . THRU D_D. . . 



"VAK/NOP.MCT/READ.V. I BCHK , DT/ INST . DEP , DK/NOP" 
"VAK/NCP.MCT/LOCKREAD.V. WCKK.MSC/IS1 , DK/NOP" 
"VAK/NOP,MCT/LOCKREAD. V.WCHK,DT/»1 .DK/NOP" 
"VAK/NOP.MCT/READ.V.NOCHK.DT/6>1 .DK/NOP" 
"VAK/NQP,MCT/READ.P,DT/«1 , DK/NCP" 
"VAK/NOP,MCT/REAO.V.WCHK,DT/<M .DK/NOP" 
"VAK/NOP,MCT/READ.V.WCHK,MSC/»1 .DK/NOP" 



D.DAL.NORM "DK/DAL. 
D_DAL.SC "DK/DAL. 

D D.OXT[ ] "RAMX/D, 
D~D.0XT[].ANDNOT.K[ ] 
D D.0XT[]+K[] "RAMX/D. 
D~D.0X T [ ].OR.O "RAMX/D. 
D D.0XT[]+O "ALU/A*3 
D D.0XT[]+Q+1 "RAMX/D. 
D~D.OXT[].XOa.O "DK/SHF. 
D D.0XT[].XOR.RC[] 
D_D.AND.K[] "RAMX/D, 
D_D.AND.K[ ] . LEFT2 
D_O.AND-K[ ] .RIGHT 
D D.AND.LC "RAMX,D. 
D^D. AND. MASK "RAMX/D, 
D D.AND.Q "RAMX/D. 
D~D.AND.RC[] "RAMX/D, 
D_D.ANDNDT.K[ ] "RAMX/D. 
D~D.ANDNOT.LC "RAVX.'D, 
dId.ANDNOT.PSWZ "DK/5HF, 
d'd.ANDNOT.O "RA":x/D. 
dId.ANDNOT.RC[ ] "RAMX.D. 
D_D(FRAC) ■•ramx/d. 
D D[]K[] "RAVX/D. 

D 0+K[ ] "RAV.X.'D, 

dId-k[] 'RAMX/D. 
d!d+K[ ] + 1 "RAY.X D, 
D~D+LB "RAMX/D. 

D^D+LC "RAMX/D, 

D~D-LC "RAMX/D, 

dId+LC + PSL.C "RAMX/D. 



SV" 

SC" 

AMX/RAMX. OX T.DT/01 , ALU/ A , SHF/ALU , DK/SHF" 

" RAMX/D, AMX/RAMX . OXT , DT ,'*1 , KMX/*2 , BMX/KMX .ALU/ANDNOT , SHF/ALU , DK/SHF" 

AMX/RAMX. OX T,DT/iai , KMX/P2 , BMX/KMX , ALU/A+B . SHF/ALU . DK/SHF ■■ 

AMX/RAMX. 0XT,DT/«>1 , RBMX. , BMX/REMX , ALU/OR . SHF/ALU , DK/SHF" 

, AMX/RAMX. 0<T,DT, «1 . BMX/ RBMX , RBMX/Q ,D_A LU" 

AMX/RAMX.OXT.DT ■'»•, , Bt.'X/ RBMX , ALU/ A + 3+1 ,D_ALU" 

AlU/XOR,SHF.' A LU.A.7X/RAMX.0XT, RAMX/D. DT/»1 . RBMX/O , BVX/R3MX " 

"RAMX/D, AMX/RAMX. DXT. DT/H.SPO.R/ LOAD. LCSP0.RC/C32, BMX/ LC . ALU/XOR . SHF/ALU, DK/SHF" 

AMX/RAMX, KMX/P1 . BMX/KMX . ALU/AND , SHF/ALU , DK/SHF" 

"RAMX/D,AMX/RAMX,KMX .'*1 , BMX/KMX , ALU/AND . SHF/ALU . DT , DT/ LONG . DK/SHF" 

"RAMX/D, AMX/RAMX, K.MX/ PI , BMX/KMX , ALU/AND , SHF/RIGHT , DK/SHF " 

AMX/RAMX , BMX/ LC . ALU . AND , SHF/ALU , DK/SHF " 

AMX/RAMX, BMX /MASK. ALU/ AND, SHF/ALU, DK/SHF" 

AMX/RAMX, R3MX/0.BMX.-RBVX, ALU/AND, SHF/ALU, DK/SHF" 

AMX/RAMX, SPO.R/ LOAD. LC.SP0.RC/«:1 , BMX/LC , ALU/AND , SHF/ALU , DK/SHF " 

AMX/RAMX , KMx/S>1 , BMX, KVX . ALU/ANDNOT . SHF/ALU , DK/SHF " 

AMX/RAMX, BMX /LC, A LU/ANDNOT, SHF/ALU, DK/SHF" 

ALU/ANDNOT , AMX/RAMX , RAVX/D , BMX/KMX , KMX/ . A , SHF/ALU" 

AMX/RAMX, RBMX/.}, BVX. RBMX. A LU/ANDNOT, SHF/ALU, DK/SHF" 

AMX/RAMX , SPO . R/ LOAD . LC . SPO . RC/P1 , BMX/ LC , ALU/ANDNOT , SHF/ALU , DK/SHF" 

AI.!X/RAMX.ALU/A,SHF/!'_U.0K/3HF.FL" 

AMX/RAMX. KMX/P2.BVX "MX . ALU/31 , SHF/ALU , DK/SHF" 

AMX/RAMX. KVX /01 . BMX,. KMX , ALU/AfB , SHF/ALU . DK/SHF" 

AMX/RAMX, KMX/5M , BMX/KMX . ALU/A-B , SHF/A LU , DK/SHF " 

AMX/RAMX, KMX/91 . BMX/KMX , ALU/A+B+1 , SHF/ALU , DK/SHF " 

AMX/R AMX, BMX /LB. ALU, A+B. SHF/ALU, DK/SHF" 

AMX/RA. IX, BMX/LC, ALU/ A^B. SHF/ALU. DK/SHF" 

AMX/ RAMX, BMX/LC, A LU/A-B, SHF/ALU, DK/SHF" 

AMX/RAMX, BMX/LC, ALU/ AfB»PSL.C, SHF/ALU, DK/SHF" 
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O 
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CO 
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8 

00 



D_D.LEFT 

D_0.LEFT2 

D_D[ ]MASK 

D_D. OR. ASCII 

D_D.OR.K[ ] 

D_D.ORNCT.MASK 

D_D.OR.PSWC 

D_D.OR.PSWV 

D.D.OR.O 

D_D.OR.RC[ ] 

D_D[ ]0 

D_D+0 

D_D-Q 

D_D+Q+1 

D.D-0-1 

D_D. RIGHT 

D_D.RIGHT2 

D_D.RIGHT(B) 

SWAP 

SXT[] 

SXT[ ] .RIGHT 



D_0 
D_Q 
D D 



D_D.XOR.K[] 
D_D.XOR. LC 
D_D.XOR.Q 



"OK/LEFT 11 
'DK/LEF-2" 
'RAMX/D. AMX/RAMX 
'D_D.OR.K[ .30] " 
'RAMX/D. AMX/RAMX 
'RAMX/D. AMX/RAMX 
'Dk/SHF, AU/OR. A 
'DK/SHF, ALU/OR .A 
'RAV.X.'D, AMX/RAMX 
'RAMX/D. AMX/RAMx 
, AMX/RAMX 
'X/RAUX 
•X/RAM" 
" RAMX/D .AVX/RAMX 
"RAM V-D. AMX/RAMX 
"DK.. RIGHT" 
" D \ , R I GH T 2 " 
"R .MX/D.SYX/R3MX 
'Dk BY T E.S.VAP" 
'RAYX/D. AYX/RAMX 
'RAMX/D. AMX/RAMX 
RAMX/D. AMX/RAMX 
'RAMX/D, AMX/RAMX 
'RAMX/D. AMX/RAMX 



"RAMX,- D. 
"RAMX/D. 
1 RAMX/3 . 



. ,BIV"V 


MASK, A 


LU/PI 


:,kmx/ 


P1 


.BMX. 


KM 


X. 


. .BMX/' 


MASK , A: 


_U,'GR 


MX 'RAMX, 


, ram 


■. . D 


. _ I 


.MX. RA' 


VI X . 


. ^ a m 


<, D 


, :; 


, Rft'X 


, 


.BMX, 


RE' 


:k 


, S->0. 


3. LCAD 


. LC 


c 


. R3MX 


. 0, 


BMX, 


'RE' 


.1< 


, r ?.,'.; < 


,0, 


• -MX, 


''RE r 


« 


, REMX 


Q, 


EM/, 


«f 


.',< 


. R.'.MX 


.■a. 


BMX, 


r.'B ' 


■'.< 


. R6VX. 


Q, 


BMX, 


RS" 


.'X 



1 .SHF/ALU, DK/SHF" 

ALU/OR, SHF/ALU, DK/SHF" 

MOT, ShF/ ALU, DK/SHF" 

MX/KMX.KMX/. 1 .SHF/ALU" 

MX/Kr.'X , KMX/ . 2 , SHF/ALU" 

, ALU/ CR .SHF/ALU, DK/SHF" 

PO.RC/Sl , B.MX.'LC, ALU/OR, SHF/ALU. DK/SHF" 

.ALU/SM , SHF/ALU, DK/SHF" 

, ALU/ Ai-3, SHF/ALU. DK/SHF" 

, ALU/ A- B, SHF/ALU, DK/SHF" 

.ALU/A+3+1 , SHF/ALU, DK/SHF" 

.ALU/A-B-1 .SHF/ALU, DK/SHF" 



. ALU/3, SHF/ RIGHT , DK/SHF" 



. SXT , DT/i-1 .ALU/A, SHF/ALU, DK/SHF" 

. SX T .OT/f-1 , -• LU- A , SHF/ RIGHT. CK /SHF" 

.KMX/2] ,_MX --MX .ALU/XOR, SHF/ALU, DK/SHF" 

, Br.'/,,. LC.ALO, XOR, SHF/ALU. DK/SHF" 

, REtoX/Q.BVX/ R BMX, A LU/XOR, SHF/ ALU, DK/SHF" 
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;D_INT.SUM. . . 

D_INT.SUM 

D_K[1 

D_K[ ] .RIGHT 

D_K[ ] .RIGHT2 

D_LA 

D_LA.AND.K[ ] 

D_LA+D+PSL.C 

D_LA-D 

D_LA(FRAC) 

D_LA-K[ ] 

D_LA. RIGHT 

D_L8 

D_LB.PC 



THRU D_PC. 

"MCT/REA 
"KKX/P1 , 
"KMX, _>1 , 
"KMX PI , 
" AMX/LA. 
"AMX/LA. 
"AMX,- LA, 
"DK/SHF, 
"AMX/LA, 
"AMX/LA, 
"AMX/ LA. 
"3MX/ LB, 
"BMX /PC . 



NT. 

/KM 

/KM 

/KM 

/A 

/(3>1 

X/D 
/A- 
,'A, 
,'@1 
/A, 
/B. 
LB. 



SLM.DK 

X, ALU,' 

X 

< 

S 

.B 



ALU/ 
ALU ■' 
F/A 
MX,' 
.VX/S 
AMX/ 
F/AL 
Mx/K 
/RI 
F/AL 
U/B, 



/NC 
B.S 
B. S 
B.S 

(J . E 
MX , 
BMX 
LA. 
U.D 
MX . 
GhT 

u. z 

BHF 



LL1 

ICH 

IGH 



DK/SHF" 
T , DK/SHF" 
2, DK/SHF" 



SHF/ALU, DK/SHF" 
+ PS L.C. SHF/ALU, DK/SHF" 
X . RBMX/D, SHF/ALU" 



AND 

At 

VX/RBV 

,'SHF.F L" 

- U/ A-B, SHF/ALU, DK/SHF 

^K/SHF " 

, SHF" 

ALU. DK/SHF" 



o 
a 



o 

z 
w 

o 
o 

z 



w 
o 

CD 



D LC 

D_LC(FRAC) 

D_NOT.D 

D_NOT.K[] 

D_NOT.MASK 

D.NOT.Q 

D~NOT.R[ ] 

d_pack.fp 

d pack. fp. left 

D_PC 

D PC. LEFT 

;5_g.. . 

D_Q 

D_Q.OXT[] 
D_Q.AND.K[ ] 
D_O.ANO.LC 

d_0. and. mask 
d_q.andnot.d 
d q.andnot.k[ ] 
d_q.andnot.mask 

D_Q.ANDr40T.PSWC 

d_q.anonot.pswn 
d_0.andnqt.psw2 

D_Q.AND.RC[] 

dsq_d+q 

D_C3+D 

0_Q-D 

D_Q-D-t 

D_Q[]D 

D Q(FRAC) 

D_Q+K[ ] 

D_C-K[] 

D Q-K[]-1 

D_Q+LB 

D_Q[]MASK 

D_Q.LEFT 

D_Q.OR.K[ ] 

3_0.0RNCT.MASK 

D_O.OR.PSWC 



" BMX/ LC. A LU/B, SHF/ ALU. DK/SHF" 

" BMX/ LC. A LU/B. SHF/ALU, DK/SHF. FL" 

»RAMX/D,AMX/RAMX, ALU/ NOTA,SHF/AlU, DK/SHF" 

"KMX/ 91 , BMX/KMX. AMX/RAMX.OXT, DT/ LONG, A LU/ORNOT, SHF/ALU, DK/SHF" 

" BMX/MASK.AMX/RAMX.O XT, DT/ LONG, A LU/ORNOT, SHF/ ALU, DK/SHF" 

"RAUX/Q.AMX/RAMX, ALU/NOT A, SHF/ ALU, DK/SHF" 

"LA RA[91 j , AMX/LA,AL'J/NOTA,D_ALU" 

"BMX/PACKED.FL.ALU, B , SHF/ALU , DK/SHF" 

"BMX/PACKED.FL, A LU/B. SHF/ LEFT, DK/SHF" 

"BMX, 'PC, A LU/B, SHF/ALU, DK/SHF" 

"BMX/ PC. A LU/B. SHF/ LEFT, DK/SHF" 



"DK/Q" 

"RAMX/Q,AMX/RAMX.0XT,DT/S1 , A LU/ A , SHF/ALU , DK/SHF" 

"RAMX/Q.AMX/RAMX,KI.;.</?1 , BWIX/ KMX , ALU/ AND , SHF/ALU , DK/SHF" 

" R AMX/Q.AMX/RAMX, BMX /LC. ALU/ AND, SHF/ALU, DK/SHF" 

"RAM< Q, AMX/RAMX, BMX /MASK, ALU,' AND, SHF/ALU, DK/SHF" 

»RAMX/Q,AMX/RAMX,RSMX/D,3MX, ■R3VX, ALU/ ANDNQT , SHF/ALU, DK/SHF" 

"R AMX/Q.AMX/RAMX, KM/ /a 1 , BMX/ fttfx . ALU/ANDNOT , SHF/ALU , DK/SHF " 

" RAMX/Q. AMX/RAMX, BMX /'/ASK, A LU/ANDNOT, SHF/ALU, DK/SHF" 

" DK/SHF, A LU/ANQN3T ,AMX/ RAMX , RAMX/Q , BMX/KMX , KMX/ . 1 , SHF/ALU" 

"DK/SHF .ALU/ANDNOT . AMX/RAMX , F Af/X/Q , BMX/KMX , KMX/ . 8 , SHF/AL J " 

"DK/SHF A i U'ANDNOT, A MX/ RAMX.RAMX/Q, BMX/KMX, KMX/. 4, SHF/ALU 1 ' 

"RAMX/o!aMX/RAMX.SPO.R LOAD. LC , SPO . RC/S1 , BMX/ LC , ALU/ AND , SHF/ALU . DK/SHF" 

"RAMX/D,AMX/RAMX.R3V;X/Q. £:/>:• REMX, A LU/A+S, SHF/ALU, DK/SHF, OK/ SHF" 

" R AMX/Q . AMX/RAMX , R2MX/D , BMX ,' RFMX , ALU/A+B , SHF/ALU . DK/SHF " 

"RAMX/Q AMX/RAMX.R3MX, . BMX . R 3V X , A LU/A-B , SHF/A LU , DK/SHF " 

"RAVIX.'O.AMX/RAMX.RBMX, D.EMX, RBVX.ALU/A-B-1 , SHF/ ALU, DK/SHF" 

"R AMX/O. AMX/RAMX.RS'.'X, D.BMX, R3-V.X , ALU/31 , SHF/ALU , DK/SHF " 

"RAMX /Q, AMX/RAMX. ALL/ A, SHF/ALU, DK/SHF. FL" 

"R AMX/Q.AMX/RAMX, KMX /<*1 , BMX/ r- MX , A ,'J/A + B , SHF/ALU , DK/SHF" 

"RAYX/Q.AVX/RAMX , KM//P1 , BVX/KMX, A LU/A-B , SHF/ALU , DK/SHF" 

"RAMX/Q.AMX/RAMX.KMX/vM .EMX, i- Wx , ALU/A-B-1 . SHF/ALU . DK/SHF " 

" R AMX/ 0, AMX/RAMX, BMX /LB, A LU/AiG, SHF/ALU, DK/SHF" 

"R AMX/O. AMX/RAMX, BMX/ MAS" .ALU,. IS 1 , SHF/ A LU , DK/SHF" 

"HAMX/Q. AMX/RAMX, ALL'/ A, SHF/ LEFT , DK/SHF" 

" R AMX . AMX/RAMX , KMX/S1 , EMX KMX .ALU/OR .SHF/ALU , DK/SHF" 

"RAvV'Q. AMX/RAMX, B". X/MASK . A i.U/ORNOT , SHF/ALU , DK/SHF" 

" DK, SHF . ALU/OR . AMX/RAMX , RAM* /Q , BMX/KMX , KMX/ . 1 , SHF/ALU" 
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H 
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30 
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m 

r- 
O 

D 
m 
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o 



»-?"?? -RC[) "RAVX,Q..-,MX/RAr.-X,S?;.K/L0A0.LC.SPO.RC/eM , 3MX/ LC , A LU/OR , Sr F 'ALU. DK/SHF" => 

D - 0+PC "HAfM/O.AVX/RAMX . B;-1X/=£,^',L. 'At- 3. SHF/ ALU , DK/SH c " S 

n-2"»?^-r " RA: « 3.A--X/RA;,!X,B:.-X/0.^SC/Rr.A::.RLaG,ALU/A-B,SH?/ALU,DK/SHf» O 

D_Q. RIGHT "SAMX/Q.AVX/RAMX.Al'J/A.SHF/RIG'iT .DK/SHF" 33 

D_Q.RIGHT2 "RAMX/3.AMX/RAMX,ALJ/A,SHr/RIGhT2.DK/5HF" O 

0_<5.SXT[ ] "RAViX/Q,AMX/RAMX.SXT,DT/®1 , A LU/A , SHF/ALU , DK/SHF" O 

D.O.XOR.RC[] "RAVIX/O.AMX/RAMX, SPO. R/LOAQ.LC, SPO. RC/01.BMX/LC.ALU/XOR, SHF/ALU, DK/SHF- £ 

;D_R. . . THRU 04VA_. . . £T 

°- R M "SPO.R/ LOAD. LAB, SPG. RA3/S1 , AWX/ LA , ALU/A , SHF/ALU . DK/SHF" 5 

D_R[].AND.K[ ] "SPO.R/ LOAD. LAB. SPO . RA3/S1 , AWX/ i. A , KMX/U2 , BMX/KMX , ALU/AND , SHF/ALU . DK/SHF" <fl 

D_R[].ORNOT.K[] "LAB_R[91 ] , AMX/LA , BVX, K"X , KViX/M , ALU/ORNOT , D ALU" H 

D-RC[] "SPO.R/ LOAD. LC, SPO. RC/01 . 3MX/ LC . A LU/B . SHF/ALU , DK/SHF » O 

DSRC[]_PC " BMX,. PC. A LU/B, SHF/ALU. DK/SHF. SPG. R/KR I TE.RC, SPO. RC/P1" n 

D_RC(SC) "SPO/LOAO.LC.SCBMXLC, ALU/ 3, SHF/ALU, DK/SHF" O 

D_R[ )(FRAC) "SP0.R/L0AD.LAB.SP0.RA3/S1 , AVX/ LA , A LU/A , SHF/ALU , DK/SHF . F L" Z 

D_RLOG "BMX/O, MSC.'READ.RLCG, ALU, B, SHF/ALU, DK/SHF" ~\ 

D_R LOG. RIGHT " BMX/0 . MSC/READ . P'-CG , A LU 'B. SHF, RIGHT , DK/SHF" 30 

D_R(PRN+1 ) "SPO. AC/LOAD. LAS, SPO. ACN/=RN+1 , AMX/ LA , ALU/A , SHF/ALU , DK/SHF " O 

W D_R(SC) "SPO. AC/LOAD. LAB, SPO. ACN/ SC, AMX 'LA, ALU/A, SHF/ALU, DK/SHF" t~ 

D_R(SPI+1) "SPO. AC/LOAD. LAB, SPO. ACNi/SPIfl .AMX/LA, ALU/A, SHF/ALU, DK/SHF" 3D 

D&VA_ALU "VAK/LOAD. SHF/ALU, DK/SHF" O 

0£VA_D-K[ ] "RAMX/D,AfJIX/RAWX,KWX/iS1 , BMX ,'KIMX , A LU/A-B , VAK/LOAD, SHF/ALU . DK/SHF " S 

D£V4_D+LC "RAMX/D.AI.'X/RAMX,BMX/LC,AlU/A-*B, VAK/LOAD, SHF/ALU, DK/SHF" _ 

DSVA_D+Q "D_D*Q, VAK/LOAD" — 

D«VA_LA "AMX/LA, ALJ/A, VAK/LOAD, SHF/ALU, DK/SHF" "l 

0SVA_L8 "BJ.1X/LB, ALU/5, VAK/LCAG.SHF/AJ J. DK/SHF" CI 

D&VAJ) "RAVX/Q.AI.IX/RAMX, ALU/A, VAK/LOAD, DK/Q" ° 

DSVA_0+LB.PC " R AMX/O, A VX/RAMX.BUX/PC. OR. LB, A lU/A+B, VAK/LOAD, SHF/ALU. DK/SHF" O 

;EALU_. . . THRU FE . . . "1 

■n 

EALU.D(EXP) "RAMX/C.AMX/RA-/X.EBWX, AMX . EXP , EA LU/B" Z 

EALU_FE "EBMX/FE.EALU/B" Zj 

EALU_K[] "KMX/ JM ,EBMX/KMX,EALU/B" ^ 

EALU_R[ j(EXP) "SPO.R/ LOAD. LAB, SPO. RAS/*1 , AMX /LA , EBMX/AMX . EXP , EALU/B" 2 

EALU_SC "EALU/A" Z 

EALU_SC.ANDNOT.K[ ] "KMX/P1 , EBUX/KMX , EALU/ANDNOT " _. 

EALU_SC+FE "E8\1X/FE,EALU/A+B" f) 

EALU_SC-FE "ESVIX/FE,EALU/A-B" O 

EALU_SC+K[ ] "KMX/P1 . EEMX/KMX , EALU/A+B" Z 



O 



EALU_SC-K[] "KMX/P1 .EBMX/KMX.EALU/A-B" 7 

EALU STATE " EALU/A , MSC/LOAD . STA TE" 2 

o 

FE_0(A) "AMX/RAMK.OXT.DT/ LONG. E6MX/AMX. EXP, EALU/B, FEK/LOAD" 30 

FE_D(EXP) "RAMX/D.AMX/RAMX.ESMX, AMX . EXP, EALU/B.FEK/ LOAD" O 

FE_EALU "FEK/LOAD" 2 

FE_K[] "KMX/01 ,EBMX/Kr.1X,EALU/3, FEK/LOAD" > 

FE_LA(EXP) "AMIX/LA.EBMX/AMX.EXP.EALU/B, f EK./LOAD" G> 

FE_NABS(SC-LA(EXP) ) " AMX/LA , EEUX/AVX . EXP . EALU/SASS . A-B , FEK/LOAD" Z 

FE_0(EXP) "RAMX/Q.AMX/RAMX.EBr.'X/A^X.EXP.EALU/B, FEK/ LOAD" O 

FE_R[] (EXP) "SPO.R," LOAD. LAB, SPO. RAS/i^l , AMX/LA , EBMX/AMX . EXP , EALU/8, FEK/ LOAD" *3 

FE_SC "EALU/A. FEK/L0A3" 2 

FE_SC. ANDNOT.FE " E BMX/FE , EA^U/ANONOT , FEK/LOAD" O 

FE_SC.ANDNOT.K[] "KMX/31 . EEMX/KAJX , EALU/ANDNOT , FEK/LOAD" O 

FE.SC+1 "EALU/A+1 .FEK/LOAD" O 

FE_SC+FE "EBMX/FE,EALU/A + 3,FEK,'L0AC" 2 

FE_SC-FE "EBMX/FE.EALU/A-&, FEK/LOAD" H 

FESSC K[] "KMX/iS>1 ,EBMX KMX, EALU, B,F£K, LOAD, SMX/EALU , SCK/LOAD" 5 

FE_SC+K[] "KMX/&1 ,EEVX/K!»lX,EALU/A+3, FEK, LOAD" O 

O FE_SC-K[j "KMX/S1 ,EBV.X/KVX,EALU/A-3, FEK, LOAD" ~ 

-» FE_SC+LA(EXP) "AMX/LA.EBMX/AMX. EX?, EALU/A-rB, FEK/LOAD" 30 

~* FE_SC-LA(EXP) "AMX/LA, E6MX/ANIX. EXP, EALU/A-S, FEK/LOAD" O 

FE_SC.0R.K[] "EALU/OR.ESMX/KMX.KMX/'&I , FEK/LOAD" S 

FE.SC-SHF.VAL " EBMX/SHF . VAL , EALU/A-3, FEK/ LOAD" Tl 

FE.SHF.VAL "EBMX/SHF.VAL,EALU/B,FEK/lOAO" — 

r- 

;ID_.. . THRU LC_. . . O 

ID[) "CIO/WRITE. KMX, ID. ADDR/«>1" 3 

ID dInO.SYNC »CID/WRITE.KMX,ADS/IBA,KMX/SP1.CON" t, 

id'd.sync "cio/write. kmx, aos/iba.kmx/spi. con, acf/sync — 

i0tsc)_d "cid/write.sc" ± 

K[] "KMX/»1" q 

LA RAM "SPO. AC/LOAD. LA, SP0.RAB/P1" w 

LA~R(DST)*LB R(SRC) "SPO. AC/LOAD. LAB, SPO. ACN11/DST. SRC" _ 

LA~R(SP2)«LB~R(SP1 ) "SPO. AC/LOAD . LAB, SPO . ACN/SP2.SP1 " O 

LAl R1«RC[] "ALU_0(A) ,LA3_R14RC[«it j_ALU" O 

LAB~R1SRC[]~ALU "SPO. R/L0AD.LAB1 .WRITE. RC . SPO. RC/91 .SHF/ALU" Z 



IABR14RC[] ALU.RIGHT2 "SPO . R/ LOAD . LA31 . WR I TE . RC , SPO . RC/01 .SHF/RIGHT2" 2 

LAB R1SRC[]~D.0XT[ ]+K[] "ALU D . OXT [92 ]+K [M ] , LAB_R1 4RC [01 ]_ALU" JI 

LAB R1SRC[] D+LC "ALU D+LC , LA3_R 1 iRC [ 9 1 ]_ALU" jj 

LAB R1<SRC[] Q-K[] "ALU_Q-K[@>2J . LAS.R I SRC[P 1 ]_ALU" O 

LAB R1SRC[] 0-D "SPO. R/LOAD.LAB1 .WRITE. RC . SPO. RC/91 , ALU/A-B, AMX/RAMX . OXT. DT/L0N3 , BMX/RBMX , RBMX/D, SHF/ALU" q 

LAB~R1SRC[]~0-l-LC+1 "ALU/A+B+1 . AMX/ RAMX . OXT , OT/ LONG, BMX/LC , SPO. R/ LOAD . LAB1 . WRI TE . RC . SPO. RC/*1 .SHF/ALU" — 



LAB_R[ ] "SPO.R/LOAD. LAB. SPO. RA9/91 ' 



LAB R(DST) "SPO. AC/LOAD. LAB, SPC.ACN1 1/DST.DST" j" 

LAB_R(SC) "SPO. AC/LOAD. LAB, SPG. ACN/SC" g 

LAB_R(SP1) "SPO. AC/LOAD. LAB, SPO. ACN/SP1 .SP1 " JJ 

LC RC[] "SPO.R/LOAD. LC.SPO. RC/#1 " H 

LC~RC[]SR1 D "ALU D,LC_RC[®>1 ]&R1_ALU" = 

LC_RC[]4R1 LA-K[] " ALU_LA-K [G>2 ] , LC_RC [ @1 ]4R1 _ALU" " 

LC RC(SC) "SPO/LOAD.LC.SC" Q 

LC RC[]«R1_ALU "SPO. R/LOAD.LC. WRITE. RAB1 , SPO. RC/»1 , SHF/ALU" ~ 

LC_RC[ )SR1 ( LA+LB) .LEFT " AWX/LA , BMX/ LB , ALU/A+B . SHF/ LEFT , SPO . R/ LOAD . LC . WR I T E . RAB1 ,SPO. RC/©1 " 5 

LC RC[ ]SR1~( LA-LB) .LEFT "AMX/LA , BMX / LB , ALU/A-B , SHF/LEFT , SPO. R/ LOAD. LC . WRI TE . RAB1 , SPO.RC/01 " 3 

LClRC[ ]SRllLA+K[ ] ■SPO.R/LOAD. LC . WRITE . RABl ,SPO.RC/«>1 , SHF/ALU , ALU/A-.-3 . AiJX,' LA , BMX/KMX , KMX/02 " Q 

LC~RC[ ]SR1~LB "ALU LB.LC RC [ PI ]«S I _A LU" |- 

W LC_RC[]«R1_0 "SPO. R/LOAD.LC. WRITE. RA91 , SPO. RC/SH , SHF/ALU, ALU/A, AMX/RAWIX , RAMX/Q" jg 

j^ ;PC_... THRU PC*VA_... Q 



PC_PC+1 " PCK/PC+1" 

PC.PC+2 "PC.-v'PC-r2" 

PC_PC+4 "PCK/PC+4" 

PC^PC+N "PCK/PC+N 



2 



O 



Kl»_KU + N f'LA, h'l. + H 

PC_Q+PC "ALJ/A+S,VAK/L0AD,PCK/PC_VA,3MX/PC,AMX/RAMX,RAMX/Q" 

PC_VA "PCK/ D C_VA" O 

PCSVA ALU "VAK/LOAD,PCK/PC_VA" ITI 

PCSVA~D "RAMX/D. AMX/RAMX, ALU/A. V AK/ LCAD , PCK/PC_VA " 2! 

PCSVaId.OXT[ ] "RAMX/D. AMX/RAMX. OXT, ST »: , ALU - A , VAK/LOAD, PCK/PC_VA" JJ 

PCSVA D.OXT[]+PC "RAMX/D, AMX/RAV<. OXT, DT PI , BMX/PC , ALU/A»3 . VAK/ LO AD , PCK/ PC_VA" ^ 



o 
z 

v> 



PCSVA_D.OXT[ ]+PC "RAMX/D, AM/.,' R AY <. OXT, DT PI , BMX/PC , ALU/A»3 , VAK/ LO AD , PCK/ 

PCSVA~D.SXT[ j+PC "RAMX/D, AMX/RAMX. SXT.DT.'PI . 5MX .■ PC , ALU/A+B , VAK/ LCAD , PCK/ =C_V A" 

PCSVA~D+K[ ] "RAV.X/D. AMX/RAMX, KMX.S1 , BMX >MX , A LU/A + B , VAK/ LOAD , PCK/PC_V A " 

PC«VA~D-K[ ] "RAMX, D. A',':X/RAMX , KMX/S1 , B:.'X. «V* , ALU/ A-B . V AK/LQAD , PCK/PC_V A" 

PCSVA^D-PC ' R AMX/D.AMX /RAMX. = :.:,</ PC, ALL 1 / A- 3 , VAK/ LOAD , PCK/PC_VA " __ 

PCSVA~K[] "KVX/31 .BVX/KMX.ALL/ B.VAv LOAD,PCK/PC_VA" Q 

PCSVaIpC "BMX/PC, ALU/8, V^K/lCAD, ?CK/PC_VA" Q 

PCSVA_Q "SAMX/O, AVX/RAMX .ALU /A ,VAK/ LOAD , PCK/PC_VA " 2 

PCoVA_Q-D "RAf.'X/O. AVX/Rii.lX.RBMX, D.SMX, RBVX . A LU/A-B , VAK/ LOAD . PCK/PC_* A " H 



PC&VA_Q-K[ ] "RAMX/Q. AMX /RAMX, KMX, 5M , EVX/ 'KMX , ALU/A-B , VAK/LCAD , PCK/PC_V« " 2 

PCSVA_Q+PC "RAMX/Q.AMX/RAMX.3VX/PC, ALU/ A+B . VAK/ LOAD , PCK/PC_VA" JT 

PCSVA_Q.SXT[ ]+PC ' RAMX/Q. AMX, RAMX. SXT.DT S>1 , BMX/PC , ALU/A-B . VAK/LOAD , PCK/PC_VA" Sg 

PC&VA_R[ ] .ANDNOT.K[ ] "SPO.R/LOAD. LAB , SPD . RAB/S1 , AMX/ LA , KMX/92 , BMX/KMX . ALL/ AN'DNOT , VAK/ LOAD , PCK/PC_VA" q 

PCSVA RC[] "SPO.R/LOAD. LC.SPO.RC/01 , BMX/LC , ALU/B , VAK/ LOAD , PCK/ PC_VA"' q 

PC_VIBA "PCK/PC_IBA" — ■ 

;Q_0. . . THRU 0_D. . . 2 

O 

<3_0 "OK.'CLR" 55 

Q_0-D "AMX, RAWX.OXT.DT/ LONG, R3MX/D, BVX/RBMX . ALU/A-B , SHF/A LU , OK/ SHF " — | 

0_0-K[ ] "AMX/RAVX.OXT.DT/ LONG, KMX, @1 , BV.X/KMX . ALU/A-3, SHF/ALU , QK/5HF " q 
Q~0-LC "AMX, RAMX.OXT, DT/ LONG, 5MX/LC, ALU/A-B, SHF/ ALU, QK/ SHF" 

Olo+MASK+1 "AMX/RAMX.OXT.DT/ ' LONG . 5M*., YA5K , ALU/A+B+1 , SHF/ ALU , QK/SHF " S 

O_0+PC.RLOG "AMX/RAUX.OXT.DT/LONG.SMX/PC, ALU/ A+B . RLCG , SHF/ALU .QK/SHF '■ 2 

Q_0-Q " AMX/ RAVlX.OXT.DT/ LONG, R3MX/Q,B?.;X/RBMX, ALU/A-B, SHF/ ALU, OK/ SHF" ^ 

oIaCCELSSYNC "QK/ACCEL.ACF/SYNC" 30 

0_ALU "SHF/ALU, CK/SHF ' O 

Q_ALU.LEFT "SH=7LEFT. QK/SHF" |— 

J~J Q_ALU.LEFT2 " SHF, ALU . DT , DT/ LONG . QK/SHF" -jj 

CJ Q_ALU. RIGHT "SHF/ R I 3HT , QK/T.HF " Q 

0_ALU.RIGHT2 •'SHF/RIGHT2, QK/SHF" g 

0_ALU(FRAC) "SHF/ALU, QK/SHF. FL" _ 

Q_D "QK/D" — 

O(FRACKB) "R6MX/D.BMX/RBMX, ALU/B. SHF/ALU, QK/SHF. FL" m 

Q D.OXT[] "RAMX/D.AV.X/RAMX.CXT,DT/«S1 ,A_l-'. A, SHF/ALU, QK/SHF" £~ 

Q_D.OXT[ ]+K[ ] .LEFT " RATJ1X/ D , AMX/ RAMX . OXT , DT/f-1 , v.'X/»2 , EMX/KMX , A LU/A+B, SHF/ LE =T .QK/SHF" ° 

q!d.ANO.K[ ] "RAMX/D.AMX/RAMX.KMX, JM , EVX- KM* , ALU/ ANO, SHF/ALU , QK/SHF" D 

Q_D.AND.K[ ] .RIGHT "RAMX/D.AM* RAMX , KM X, SI , BVX/ KMX , A LU/AND , SHF/ RIGHT , OK, 'SHF" "1 

q!d.AND.K[ j .RIGHT2 " RAMX/ , AMX,' RAi.iX , Ki.'X, P ' . 3MX/KMX . A LU/AND , SHF/RIGHT 2 . Q:\, SHF" Z! 

Q D.ANDNOT.RC[ ] "SA'.'X/D.AMX/RA'MX, SPO.R/LOAD. LCSPO.RC/91 , BMX/ LC . ALU/ANDN JT , SHF/ ALU . QK/SHF" Z 

Q_D.ANO.RC[ ] "R AMX /D.AMX/RAMX, SPO.R/LOAD. ^C . SPO . RC/<?1 , BMX/ LC , ALU/AND , SHF/ ALU , QK/SHF" j 

O.DEC. CON "OK/DEC. CON" — 

Q_D+K[ ] "RAMX/D.AMX/RAMX.KMX/#1 , BVX, KVX , A LU/A+B . SHF/A LU , QK/SHF" O 

Q_D+K[ ] . LEFT "RAVX/D.Al.'X/RAMX .KMX/S1 , BMX/KV.X . A LU/A+B , SHF/ LEFT , QK/SHF" g; 

Q_D-K[ ] "RAMX/D.A7X/RAMX , K'«/ii1 , B.VX. KMX . ALU/A-B , SHF/A LU , QK/SHF" " 

qId+lc "ramx/o.avx/ravx , bv</lc,alu/a+b.shf/alu,qk/shf" O 

Q O-LC "RAMX/D.AVX/RAUX , BMX/LC, ALU, A-B. SHF/ALU, QK/SHF" O 

OId. LEFT3 "RAV.X/D, AMX/ RAMX . ALU,' A , SHF/ LEF T3 .QK/SHF" Z 

0_D.OR.K[] "RAMX/D.AMX/RA'.'X.KMX/ei . S'.'X, KMX . ALU/OR , SHF/ALU , QK/SHF" H 



Q_D.OR.RC[ ] "RAMX,'D.AMX/RAVIX,SPO.R/LOAD. LC.SPO.RC/@l , 3MX/ LC , ALU/OR , SriF/ ALU . QK/SHF " 2 

Q_D-Q " R AfvVX / D. AMX / R A'.IX, R t .1 X/Q, E'.?X/=EVX, ALU/ A- B, SHF/ALU, QK/SHF" X 

Olc RIGHT "RA^X/D.AUX/SA.'v'X , AL J /A , SHr/ R I GUT , QK/SHF " jg 

0_D.RIGHT2 " R AMX /D, A'.»X / R A"X, A LU/A.SHF/ RIGHT 2. QK/SHF" Q 

Q~D.SXT[ ] "RAMX/D.AMX/SAttX.SXT , DT/3>1 , ALU.. A , SHF/ ALU , OK/SHF" Q 

Q_D.XOR.Q '• OK/SHF, A LU/XOR , ANIX/ RAMX , RAMX/D , BMX/RBMX , RBMX/Q, SHF/ALU" — 

;0 IB. .. THRU Q_PC. . . 2 



Q_ I B . BDE ST " I 8C .' 3DES r , QK/ I D , MC T /A L LOW . I B . READ " 



o 



0_IB.DATA "OK/ID. MCT/ALLCW. IB. READ" JJ 

Q_1D[] "CID/READ.kMX, ID. ADCR/S1 ,QK, ID" H 

0llD(SC) "CID/READ.SC, OK/ID" S 

Q_K[j "KMX, 1>1 .BMX/kMX. ALU/3. Sr.F/ALU. OK/SHF" 

Q_K[ ] .CTX "KMX, 91 . BV.X/KVIX, ALU ,3. SHF/ALU. RT.DT/ INST. DEP, QK/SHF" 2 

0Ik[ ] .RIGHT "KTvlX, S1 ,B"X/KMX,ALL.'3,SHF 'RIGHT .OK/SHF' jg 

Q_K[ ] .RIGHT2 "KMX/91 , BV.X/KMX . ALU ■ 3 . S-F/R IGHT2 , QK/SHF " ^ 

0_LA "A'/IX/LA, ALU/A, SH F,'A lu . G.V 5HF " JJ 

LA.AND.K[] "AMX/LA.Kr.'X/lPl ,5MX, ''MX, ALU, AND. SHF/ALU, OK/SHF" O 

0IlA.ANDNOT.RC[ ] ""MX/LA.SPG.R.'LOAD. LC , SPO.RC/01 , 2MX/LC , ALU/ANDNOT , SriF /ALU .OK/SHF" |- 

W 0_LA+K[] "AWX/LA.KIV.X/&1 ,SWX/ riMX .ALU/A+B, SHF/ALU, OK/SHF" jg 

.p. Q_LA-K[] "AiJiX/LA.KVX/»1 .S'-'.X, KMX , A-'J/A-S . SHF/ALU, OK/SHF" Q 

Q_LA+Q " AWX/ LA , RCMX/'O . BvX/R3MX , ALU/A+B , SHF/A LU , OK/SHF " Sg 

0_LB "EVX/ LE.ALU/B.SriF/A.U.OK, SHF" 

LC "BMX/LC, ALU/3, SHF/ALU, OK/SHF" 2 

0_NOT.O "RAMX/O. AKX/RAr.<X,AL'J/NOTA,SHF/ALU,QK/SHF" HI 

Q~NOT.R[] "LA_RA[S1 ] , AMX/ LA , ALU/NuTA ,Q_ALU" fl 

O.PACK.FP "BiVIX/PACKED.FL.ALU/B.SHF/ALU.OK/SHF" ° 

0_PC "BMX/PCALU/B, SHF/ALU, OK/SHF" O 

;Q_Q... THRU Q«VA_... IJJ 

O.OXT[]-K[] "RAMX/Q,ANIX/RAMX.OXT,DT/0>1 , KMX/S2 , BMX/KMX , ALU/A-B , SHF/ALU, OK/SHF" 2 

Q~Q.OXt| ] .LEFT "RAMX/O.AMX/RAMX.OXT , DT/P1 , ALU/ A , SHF/LEFT , OK/SHF" 3 

Q~Q.OXT[ ] .OR.D "RAMX/Q.AMX/RAMX.OXT.DT/01 , RBMX, D . BMX/RBMX , ALU/OR , SHF/ALU , QK/SHF " 2 

Q~Q.AND.K[ ] "RAMX/Q.AV,X/RAMX,KVX/*1 . 3MX/KMX , ALU/AND , SHF/ALU , QK/SHF" O 

OlO.AND.K[ ] .RIGHT " RAMX/Q , AMX /RAMX . KYX/P1 . BMX/KMX , ALU/AND . SHF/RIGHT .OK/SHF" Z 

Q.ANONOT.D "RAVIX/C , AMX/RAMX , RBVX/D , BMX/ RSMX , ALU/ANCNOT , SHF/ALU , OK/SHF " ~ 

Q~Q.ANDNOT.K[ j "RAMX/O, AMX/RAIWX , Kfi X/01 , BMX/KIVX , ALU/ANDNOT , SHF/ALU ,QK/SH= » ^ 

_ O.AND.RC[] "RAMX/Q,AMX/RAf.!X,SPO.R/LCAD.LC,SPO.RC/Sn , BMX/ LC , ALU/AND , SHF/ALU , OK/SHF" Q 

Q~Q-D " RAMX/O. AMX/R AMX, REMX,' D , 6MX/S S'."X , A LU/A-B, SHF/ALU, QK/SHF" 2 

Q~Q+D "RAMX/Q.AMX/R AMX, R3MX/D, SUX/R3MX . ALU/A+B, SHF/ALU, QK/SHF" H 



<5_Q-D-1 "RAMX/O.AMX/RAMX, R3MX/D , BVX/R3MX , A LU/A-B-1 , SHF/ALU ,QK/SHF " » 

Q_0(FRAC) "RAMX/O.AMX/RAMX, ALL/A, SHF/ALU, OK/SHF. FL" S 

O.O(FRAC) (B) "RSMX/O.BVX/RSMX , ALU/B , SHF/ALU .OK/SKF . F L" O 

Q_0+K[] "RAMX/O.AMX/RAMX, KMX/ei . BMX/KMX , ALU/A+6 , SHF/ALU ,OK/SHF" ' 

Q_0-K[ ] "RAMX/0.AMX/RAMX.KMX/IS1 , BMX/KMX , A LU/A-B, SHF/ALU , OK/SHF" O 

0_Q-K[ ]-1 "RAMX/O. AMX/RAMX,KMX/(5>1 , BMX/ KMX . A LU/A-B-1 , SHK/ALU .OK/SHF " 2 

Q_Q+LC "RAMX/O.AMX/RAMX.BMX/LCALU/A+3, SHF/ALU, OK/SHF" > 

Q_0"LC "RAMX/0.AMX/RAMX,BMX/LC,ALU/A-6, SHF/ALU, OK/SHF" D 

0_0"LC-1 "RAMX,'0.AMX/RAMX,BMX/LC,ALU/A-S-1 , SHF/ALU , OK/SHF" Z 

Q_0-LEFT "OK/LEFT" O 

0_0"MASK-1 "RAMX/O.AMX/RAMX, SMX/MASK.ALU/A-B-1 , SHF/ALU , OK/SHF" 2 

0_O.OR.K[ ) "RAMX/0.AMX/RAMX,KMX/«>1 , BMX/KMX , ALU/OR , SHF/ALU ,QK/SHF" 2 

O_0.ORNOT.MASK " RAMX/O . AMX/RAMX , BMX/MASK . ALU/ORNOT , SHF/ALU .OK/SHF" O 

O.O+PC " RAVIX.. . AMX/RAMX , BMX/PC , ALU/A+B , SHF/ALU , OK/SHF" O 

0_0. RIGHT "OK/RIGHT" O 

0_0.RIGHT2 "QK/RIGHT2" Z 

0_O.SXT[] "RAMX/O. AMX/RAMX. SXT .DT/IS1 , ALU/A, SHF/ALU. QK/SHF" H 

0_R[ ] "SPO.R/LOAD. LAB.SP0.RAB/S1 , AMX, LA , ALU/A . SHF/ALU , OK/SHF" J* 

0_R[ ] . AND.K[ ] "SPO.R/LOAD. LA8 , SPO . RAB/91 . AMX.' LA , KMX/G2 , BMX/KMX , ALU/AND , SHF.'A LU , QK/SHF" 2 
W 0_RI j.AND.K[ ] .RIGHT "SPO.R/LOAD. LAB , SPO . R A3. '01 , AMX, LA , ALU/ AND . BMX/KMX , KNIX, ■'«>_ , SHF/RIGHT .OK/SHF" 

(jl 0_R[ 1 1 . ANDNOT.K[ j "SPO.R/LOAD. LAS . S&C . RA5, L»1 , AMX/ LA , KMX/P2 . BMX/KMX . A lU/ANDMOT . SHF/ALU , QK/SHF" ' 

ORC[] "SPO. R, LOAD. LC, SPO. RC/H .BIWX/ LC.ALU/B, SHF/ALU, OK/SHF" § 

0_RC[](FRAC) "SP0.R/LCAD.LC.SP0.RC,'3>1 . BMX/ LC , A LU/B . SHF/ALU , OK/SHF . FL" S 

0_R[](FRAC) "SPO.R/LOAD. LA 3. SPO. RAB/P1 . AMX/ LA , ALU/A , SHF/ALU , OK/SHF . F L " Tl 

0_R(PRN) .ANDNOT.O "SPO. A J/ LOAD. LAB . SPO . ACN/PRN , AMX/ LA , REMX/Q , BMX/R_\"X , A LU/ANDNOT , SHF/ALU, OK/SHF" « 

0_R(PRN+1 ) "SPO. AC/ LOAD. LAB.SPO.ACN/ PR\+1 , A'VIX/ LA , A LU/A , SHF/ALU , QK/SH? " |— 

0_R(PRN+1 ) .AND.O "SPO. AC/ LOAD. LA3 . 3P0 . ACN/PRN+1 , AMX/ LA , RBV.X/O , BMX/RSViX . A LU/ANO . SHF/ALU , OK/SHF" O 

0_R(SRC! 1 ) .AND.K[ ] "SPO. AC/ LOAD . LAB, SPO. ACN1 1 /SRC. OR. 1 , AMX/LA , KMX/U I . BMIX/ KMX , ALU/AND , SHF/ALU , OK/SHF" rj 

0_SC "ALU/S, BMX/KMX ,KMX-'SC, SHF/ALU, OK/SHF" pi 

OSVA_ALU "VAK/LOAD, SHF/ALU. OK/SHF" Tl 

Oi<VA_D " R AMX/ D. AMX ,'R AMX. A LU/A, VAK/LOAD. SHF/ALU. OK/SHF" S 

0<iVA_D+LC " RAMX/D. AMX/RAMX, BMX/LC, ALU/ A+3.VAK/ LOAD, SHF/ALU. QK/SHF" _ 

QSVA.LA "AMX/LA, ALU/A. VAK/LOAO, SHF/ALU, OK/SHF" — I 

0&VA_Q+LB.PC "RAMX/O, AMX/RAMX, BMX/PC. OR. LB, ALU/A+B, VAK/LOAD, SHF/ALU, OK/SHF" Q 

;R[] O...THRU R[J PACK.FP 2 

R[ ]_0 " SPO. R/ WRITE. RAB, SPO. RA3<S1 , AMX/RAMX . OXT , DT /LONG, A LU/A , S ->F . ALU" -S 

Rl ]_0-D "AMX/RAMX. OXT, DT, LONG, RBMX/D, 5MX/RBMX , A LU/A-8 , SHF/ALU . SP: . h / .« I T E . RAB , SPO . RAB/01 " - 



R[ ]_0"K[ ] " AMX/ RAMX.OXT.DT/ LONG. KMX,'.?; , BMX/KMX , ALU/A-S , SHF/ALU , SPO . R, '.-. 'R i T E . RAB , SPO. RAB/»1 ' 
R[ ]_0-LB "AMX/RAMX. OXT, DT,' LONG. EYX, LB , A L:J/A-B , SHF/ALU , SPO . R/WRI TE . » AS . S-0 . RAB/^1 ' 



o 





F»! ) D+LB+1 


"AMU,' 




R[ ]_0-0 


"A'H/ 




R[ ]_0-1 


"AMX/ 




R[ ]_ALU 


"SHF/ 




R[] ALU. LEFT 


"SPO. 




R[ ] ALU. RIGHT 


"SHF/ 




R[)_D 


"SPO. 




R[] D.AND.K[] 


"SPO. 




S[] D+K[] 


"SPO. 




R[]_D-K[] 


"SPO. 




R6_D+K[ ] .RLOG 


"SPG. 




R[ ]_D-LC-1 


"ALU 




R[ ]_D.OR. LC 


"SPO. 




R[ ]_D.0fi.PACK.FP 






R[ ]_D.OR.O 


"SPO. 




R[] D+0 


"SPO. 




R[ ]>0 


"SPO. 




r[1 D+g+1 


"SPO. 




R[]-K[] 


"BMX/ 


CO 
05 


R[ ]_LA 

R[ ]_LA.AND.K[ ] 


"SPO. 
"AMx/ 




R[ ]_LA+D 


"AMX/ 




R[ ]_LA+0+1 


"AMX/ 




R[ ]_LA--D 


"AMX/ 




R[ J_LA-4-K[ ] 


"AMX, 




r[ ]_LA+k[ ]+1 


"AMX/ 




R[ ]_LA-K[ ] 


"AMX, 




R[ ]_LA+K[ ] .RLOG 


"AMX/ 




R[ ]_LA-K[ ] .RLOG 


"AMX- 




R6 LA+K[ ] .RLOG 


"AMX/ 




R6_LA-K[ ) .RLOG 


"AMX,' 




R[ ;_la+lC 


"AMX 




R[ )_LA+MASK+1 


"AMX/ 




R[ j_LA-MASK-1 


"ALU/ 




Ri ]_LA.OR.D 


"AMX/ 




R( j_LA.ORN0T.MASK 




R| ]_LA+0 


"AMX/ 




RI ] LA-0 


"AMX/ 




R[]_LB 


"BMX/ 




R[ ]_LC 


"BMX,' 



RA.fX.OXT.DT/ LC'.G.BMV LS , A'.U/A + 6-H , SHF/ ALU , SPO.R/WRITE 
«AMX.0XT.DT/L r jNG,R3-.:</Q,3\<x/RBMX,ALU/A-B,SHF/ALU,SP0. 
RAMX.OXT.DT/LCNG.EMX KMX, KMX,'. 1 , ALU/ A-B, SHF/ALU . SPO . R 
ALU.SP0.R/WRITE.RA2. SF0.RAB/@1 " 
R/WRITE.RAS,SP0.RA3 «1 . SHF,- LEFT " 
RIGHT , SPO.R/WRITE. R A3, Sr-0.RAB/@1 " 

R/WRITE.RA3,SPQ.RAB/*>1 . F.AMX/D , AMX/RAMX , ALU/A . SHF/ALU " 
R/WR:TE.RAB,SP0.RAS/'i»1 . ALU'AND,AMX/RAMX,RAMX/D, BMX/-.M 
R 'WRITE.RAS,S C 0.RA3/'31 , RAMX/D , AMX/ R.'.MX . KMX/<S>2 , BMX/KV\ 
R/WRITE.RA3.SF-0.RA3B1 , R.V.1X/D , AMX/ RAMX , K\1X/@2 , BMX/KV x 
R/W=>ITE.RAB,SPa.RAB.'R6,RAMX/D, AMX/RAMX , KMX/01 , EMX/K"< 
O-LC-1 ,R[P1 ]_A_U" 
R, WRITE. RAB, SPC.R A3; S1 , A LLi/ OR , AMX/RAMX , RAMX/D , BMX/ LC . 

"S°0.R/ WRITE. RAB, SPO. RAB/IP1 , ALU/OR . AMX/ RAMX , RAMX D 
R/WRITE.RAB.SPO.RAB :M , RAMX/D , AMX/RAMX . REMX/Q , BMX/R BV, 
R/WRITE.RA9,SP0.RA3/ei . RAMX /D, AMX /RAMX, REMX/Q.BMX/RI: " 
R/WRI TE. RAB, S c . RA6, : 51 . RA:."X/D, AMX/ RAMX , RBMX/Q, EMX/R JV, 
R/WRITE.RAB.SPC . RA3/01 , R -'■:.. X/D , AMX/RAMX , RBMX/Q , BMX/ R3M 
KMX.KMX/02. ALU, 3. SHF .'ALU , S'D . R/WRITE . RA3. SPO. RAB/01 " 
R/„RITE.RAB.SP0.RAS/«1 ,AMX, LA , ALU/ A , SHF/ ALU" 
LA. BMX /KM*. KMX S>2 .ALL/ AND, SHF/ ALU, SPO.R/WRITE. RAB.S^C 
LA.RBMX/D. 3MX/R BMX .ALU/ A + B.SHF/ALU. SPO.R, WRITE. RAB.SP 
LA. R BMX /D, BMX/ S BMX, ALU, At- Si- 1 , SHF/ ALU, SPO.R/ WRITE. RA5 . 
LA.RBMX/D. BMX/K3MX. ALU, A- B. SHF/ ALU. SPO.R/ WRITE. RAB.S '- 
LA. EM X /KM X , KMX '92, ALU/ Ai-B, SHF /ALU, SPO.R/ WRITE. RAB, SPG 
LA , BMX/KMX , KMX 52 , ALU/ A + B+ 1 , R[isM ]_ALU" 

LA.6VX/KMX .KMX .'52 , A LU,< A- B , SH F/A LU , SPO . R/ MR I TE . RAB . S c 
LA.S^X/KMX .KMX .'32, ALU/A+S. RLOG ,DT/ LONG , SH F/A LU , SPO. R 
LA .BMX/KMX , hMX, '5>2 , ALU/ A- B . R LOG , DT/ LONG , SH F/A LU , SPO . R / 
LA,S.iX/KMX , KMX 'iS1 , ALU/ 1. B . R LOG , DT/WORD , SHF/A LU , SPO . R 
LA.3MX/KMX .KMX, 3 1 , ALU/ A-B . RLOG , DT/KORD , SH F/A LU , SPO . R, 
LA.BMX/LC. ALU/A+3, SHF/ A LU , S PO . R/WR I TE . RAB . SPO . RAS/&1 " 
LA.SViX/MASK, ALU/ A + B+1,R[«1]_ALU" 

A-B-1 , AMX/ LA, E-'.'X/M ASK, SPO.R/ WRITE. RAB, SPO. RAB/S>1 . SH C .' 
LA.RBMX/D. BMX.' R BMX, ALU OR. SHF/ ALU, SPO.R/WRITE. RAB, SPG 

"0 MX/LA, EMX MASK, ALU/ 0»\'0T , SHF/ALU, SPO.R /WRITE. RA2 
LA.HBMX/O, BMX/ =■ EMX, A LU/ A+B.SHF/ALU, SPO . R/WS I TE . RAB , S 
LA.RBVX/O, B'.'X/F BMX, ALU,- A-3, SHF/A LU. SPO.R/ WRITE. RAB, SP 
LB. ALU /B. SHF/A LU.S". R . »RITE.RAB,SP0.RAB/#1 " 
LC.ALU/B.SH^/ALU.SPG. R/ WRITE. RAB, SPO. RA3/91 " 



. '-AB. SPO. SAB/91 " 
R/,'.3ITE.RAB,SP0.RA3/t>1' 
WR1TE.RA3.SP0.RAB/S1 " 



X,r\MX/S»2, SHF/ALU" 
, A ..U/ A+B.SHF/ALU" 
, ALJ/'A-B.SHF/ ALU" 
,AL J/ A+B. RLOG. SHF/ALU" 

SHF/ALU" 

, EMX/ PACKED. FL, SHF/ALU" 

ALU/OR .SHF/ALU" 
X . A. U/A-rB, SHF/ALU" 
X ,A_U/A-B. SHF/ALU" 
X.AlU/A+B+1 , SHF/ALU" 



. R43/P1 " 
C. RAE/#1 " 
S^G.RA 3/191 " 
0. RAB/ £1 ■• 
. RAS/0-1 " 

. RAB 91 ' 

WR I TE . R A3. SPO. RAB/P1 " 

WRITE. RAB. SPO. RAB/P1 " 

WRITE. RAS. SPO. RAB/R6" 

•iRITE.RAB.SP0.RAB/R6" 



. RA3,".3>1 " 
, SPO. RAS/G>1 " 
0. -AB. 91 " 
D.RAB/@1 " 
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CO 



B[ 
R[ 
R[ 
R[ 
R[ 
R[ 
;R 
Rt 
R[ 
R[ 
R[ 
R[ 
R[ 
R[ 
Rt 
R[ 
Rt 
Rt 
R[ 
R[ 
R[ 
R[ 
R[ 
RT 
;RC 

RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 



_LC. RIGHT 

_NOT.O 

_NOT.D 

NOT. MASK 
_NOT.<3 

PACK.FP 
1_Q... THRU 
_Q 
_0+1 
-0 + 5 
_0-D 

O-D-1 
_Q+K[] 
-0-K[] 
_0-K[ ].RLOG 
_Q+LB 
_Q+LC 
_0-LC 
_Q.AND.K[ ] 

Q.ANDNOT.K[ 
J3.0R.D 
_Q.ORN0T.K[ ] 

0. RIGHT. 1 
_RLOG. RIGHT. 
[]_0... THRU 



R[ 



BMVLC.A 

AMX/RAMX 

RAVX/D.A 

BMX/MASK 

RAMX/O, A! 

BMX/PACK 

]_RLOG. . 

SPO.R/WR 

"ALU_0+0+ 

"SPO.R/WR 

"SPO.R/WR 

"SPO.R/WR 

"SPO.R/WR 

"SPO.R/wR 

"RAMX/O.A 

"SPO.R/WR 

"SPO.R/WR 

"SPO.R/WR 

"ALU/AND 

"SPO.R/WR 
"SPO.R/WR 
"ALU_Q.SH 

HC[]_D... 



LU/B.SHF/RIGHT ,SPO. R 
OXT. OT/LG'.G, ALU/NOT 

MX/RAMX , ALU/NOTA,R[S 
AMX/RAMX. OXT , DT/ LON 

MX/RAMX,ALU/NOTA,R[l? 

ED.FL,ALU/B,SHF/ALU 



/W3ITE.RAB.SP0.RAB/S1" 

A,R[*1 ]_ALU" 

1 ]_ALU" 

G, A LU/ORNOT, SHF/ALU. SPO. R/WR1TE.RA6, SPO. RAB/31 ' 

1 ]_ALU" 

SPO.R/WR I TE.RAB, SPO. RAB/P1" 



ITE.R 

1 ,R[£ 

ITE.R 

ITE.R 

ITE.R 

ITE .R 

ITE.R 

MX/RA 

ITE.R 

ITE.R 

ITE.R 

SPO.R 

SPO.R 

ITE.R 

ITE.R 

F/RI 

BMX/O 



AB.SPQ 
ALU 
AB.SPO 
AB.SPO 
AB.SPJ 
AB.SPO 
43, SPO 
M< , BMX 
AS, SPO 
AB.Sr'O 
A3, SPO 
/WRITE 
/WRITE 
B.SPC 
AB.SPQ 
HT.SPO 
.MSC/P 



. RAB/P1 , RAMX/Q, AMX/RAMX, ALU/ A. SHF/ALU ' 

. RAB/91 , ALU/A+B+1 , BMX/KMX , KMX/ . 4 , AMX/RAMX . RAMX/O . SHF/ALU" 

. RA3.T-1 , RAMX/Q, AMX/RAMX, RBMX/D.BMX/RBMX. ALU/ A- B. SHF/ALU" 

. PAB '01 . ALU A-B-1 , AMX/RAMX. RAMX/O. BMX/RBMX . RBMX/D , SHF/ALU" 

. RA2 ■'5,1 . -AMX/Q, AMX/RAMX, BMX/KMX, KMX/ :-2, ALU/ A + B, SHF/ALU" 

.RA3 PI . RAMX/O, AMX/RAMX. BMX/KMX. KMX/f 2, A LL7 A"B . SHF/ALU" 

,/KVX. KMX,32,ALU/A-B.RL0G,DT/L0NG,SHF. AlU.SO0.R/WRITE.RAB,SP0.RAB/»1 ■ 

.RAB/S1 .ALU A+B, AMX/RAMX, 6MX/LB, RAMX/O, SHF/ALU" 

. RAS/ei . R AM < /O, AMX/ R AMX , BMX / LC, ALU/ A i-B, SHF/ALU" 

. RA6.'»1 . RAMX/O, AMX/RAMX, BMX/LC, A LU/A-B.S.HF/ ALU" 

.RA3.3PO.fi AS/ 91 , AMX/RAMX, RAMX/O, BMX/-. > . X , KMX/@2" 

.RAB.SPu.RA3/31 , A LU/ANDNOT, AMX/RAMX, PA.'.<X/Q, BMX/KV:, , KMX/02 . SHF/ALU" 

.BAB. 51 , ALU/OR, AMX/ R AMX, R A iyiX/3,BMX/IU' - A,RBMX 'C, SHF/ALU" 

. RAB.'SI , RAMX/O, AMX/RAMX, BMX/KMX, KMX/ ;<2, ALJ/ORNOT , SHF/ALU" 

. R. WRITE. R AB.SPO. RAB/S>1 " 

EAD. RLOG. ALU/ B.SHF/R I GHT, SPO.R/WR I TE.RAB. SPO. RAB/G1 " 



]_0 " AMX/RAMX. OXT. DT/ LONG, ALU/A. SHF/ ALU. SPQ. R/WRI TE.RC. SPO. RC/ SI" 

0-D " AMX/RAMX. OXT.DT/ LONG. R9MX/ D , BMX/RBMX , ALU/A-B , SHF/ALU, SPO. R/WRITE.RC, SPO. RC/»1 ' 

"o+K[ ] + 1 "AMX/RAMX. OXT . DT/LONG, KMX/^ , BMX/KMX, ALU/A+B+1 , SHF/ALU , SPO . R/WRI TE . RC , SPO. RC/»1 " 

"o+LC+1 "AMX/RAMX. OXT, DT/ LONG, BMX/LC, ALU/A+B+1 , SHF/ALU , SPO. R/WRI TE . RC , SPO . RC/01 " 

'O+MASK+I " AMX/RAMX. OXT , DT/LOMG, BMX/MASK , ALU/A+B+1 , SHF/ALU . SPO. R/WRI TE . RC , SPO . RC/»1 " 
'O+MASK+I .RIGHT2 "AMX/RAMX . OXT , DT/ LONG , BMX/MASK , ALU/A+B+1 , SHF/RIGHT2 , SPO . R/WRI TE . RC, SPO. RC/01 " 

"ALU " SHF/ALU, SPO.R/WR I TE.RC, SPO. RC/S»1 " 

"ALU.LEFT "SHF/ LEFT, SPO. R/WRI TE.RC, SPO. RC/01" 

ALU. LEFT2 "SPO. R/WRITE.RC, SPO. RC/91 , SHF/ALU . DT , DT/ LONG" 

]ALU. LEFT3 "SPO. R/WRITE.RC, SPO. RC/01 .SHF/LEFT3" 

ALU. RIGHT "SHF/RIGHT, SPO. R/WRI TE.RC. SPO. RC/IP1 " 

'D "R AMX/D. AMX/RAMX, ALU/A, SHF/ALU, SPO. R/WRI TE.RC. SPO. RC/P1 " 

D.OXT[] "R AMX/D, AMX/RAMX. OXT, DT/02, ALU/ A, SHF/ALU, SPO. R/WRI TE.RC, SPO. RC/«H " 

"D.AND.K[ ] "RAMX/D. AMX/RAMX. BMX/KMX, KMX/P2, ALU/AND, SHF/ALU, SPO. R/WRI TE.RC, SPO. RC/P1 " 
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CO 
00 



RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
;RC 

RC| 

RC] 

RC | 

RC 

RC | 

RC| 

RC | 

RC 

RC | 

RC[ 

RC[ 

RC[ 

RC[ 

RC j 

RC[ 

RC[ 

RC[ 

RC[ 

RC[ 

RC[ 

RC! 

RC 

RC[ 

RC[ 

RC[ 

RC[ 



_D. AND. MASK 
_D. ANDNQT.Q 
-D(3) 

D.CTX 
_D+K[] 

-D-K[] 

D.LEFT 
_D. LEFTS 
_D.OR.K[] 
_D.OR.Q 
_D.0RNOT.K[ ' 
_D.SXT[] 
]_K... THRU 

-K[] 
-K[]+1 
_K[].LEFT2 
_K[ ] .RIGHT2 
-LA 
-LA.AND.K[ ] 

LA.CTX 
.LA-K[] 
-LB 

LB. LEFT 
-LC 

_NOT.Q 
_PACK.FR 
-PC 
_<5 

_Q.OXT[] 
_Q. ANO.K[ J 

Q.ANDNOT.K[ 

_0+K[] 
-0-K[ J 
-CJ.LEFT 
-0.LEFT3 

Q-UASK-1 
_0 + PC 

-O+pc+1 



" RAMX/D,AMX/RA - '1X,B«X/WA5K. ALU/ AND, SHF/ALU , SPO . R/WRI TE . RC . SPO . RC/S1 " 
"RAMX/D,AMX/RAMX,Re - .iX/O.BMX, R6\!X , A LU/ANDNOT , SHF/ALU . SPO . R/WRI TE . RC , SPO. RC/W1 " 
"RB'rtX. 'D.SVIX/RBMX, ALU/ 3, SHF/ALU, SPO. R/WRI TE.RC, SPO. RC/01" 

"RAV,X/D. aMX/RAWX.ALU/A.SHF/ALU.DT.DT/INST.DEP.SPO.R/WRITE.RC.SPO.RC/SI " 
"RAVU/D. AM X/RAIWX,BMX/KN!X,KMX/ S>2 . A LU/A+B, SHF/ALU, SPO. R/WRI TE.RC. SPO. RC/91 " 
"RAMX/D, AM.X/RA'WA.BMX/KMX.KMX/M, ALU/A-B, SHF/ALU, SPO. R/WRI TE.RC. SPO. RC/»1 " 
" R AVX/D.Aiv'X/RAMX, ALU A, SHF/ LEFT, SPO. R/WRI TE.RC, SPO. RC/SM " 
"RA:.'X/D,A'.'X/RAa1X,ALU/A,SHF/LEFT3,SP0.R/WRITE.RC,SP0.RC/»1 " 

"RAMX/D.AMX/RAVX.KVX/M.BMX/KVX, ALU/OR, SHF/ALU, SPO. R/WRI TE.RC, SPO. RC/C41 " 
"RAUX/D.AMX/RAMX.R3!rfX/Q,£\W/RBWX, ALU/OR, SHF/ALU, SPO. R/WRI TE . RC . S=0. RC/S>1 " 

"SP0.RC/S1 , SPO. R/WR I TE.RC,ALU/0RN0T,AMX/RAMX, RAMX/D. SMX/KNIX.KMX/IP2, SHF/ALU" 
"RAMX/D.AMX/RA.V.X.SXT , DT/C*2 , ALU/ A , SHF/ALU , SPO. R/WRI TE . RC , SPO . RC/'Pl " 
RC[ j*VA_. . . 



92.BMX/KMX, ALU 
RAMX.OXT.DT/LOS 
(M.BMX/KMX.ALr 
P2.BYX/KMX, ALU/ 
LA, ALU/A, SHF/AL 

"ALU_LA. AND. 
LA, ALU/A, SHF/AL 
LA.KVX/32 , 8MX/K 
LB, ALU/B, SHF/AL 
LB.ALU/B.SHF/LE 
LC. ALU/B. SHF/AL 
/O. AMX/RAMX. ALL' 
PACKED. FL .ALU/B 
PC. ALU/B, SHF/AL 
/O. AMX/RAMX, ALU 
/O. AMX/RAMX.OXT 
/Q.AVX/RAMX, BV.< 

"RAMX/Q, AM.X, 
0+0+1 . RC[ -Bl ]_AL 
,/Q. AMX/RAMX , BVX 
/ 9, AWX/RAMX , BVX 
, 0. AVX/RAWX , ALU 
/Q,f MX/RAUX , ALU 

/q.am</ra".'x,bmx 

o.avx/ramx.bmx 

/9. amx/ramx , bvx 



B, SHF/ALU, SPO. R/WRI TE.RC, SPO. RC/01 " 

,KV,X,. l f.2,BVX/KMX,ALU/A+B+1 , SHF/ALU , S=0 . R/WR I TE . RC . SPO .RC/»1 " 
B.SH^/ ALU. CT.DT/ LONG, SPO. R/WRI TE.RC. SPO. RC/S1 " 
B. SH^/R I GHT2, SPO. R/WRI TE.RC, SPO. RC/01 " 
U.SPO.R/ W9I TE.RC, SPO. RC/01 " 
KF52] .RC[01 ] ALU" 

U.D T ,DT/ 1 NST.DEP, SPO. R/WRI TE.RC, SPO. RC/*1 " 
MX , ALU/ A-B . SHF/ALU , SPO . R/WRITE. RC , SPO . RC/S1 " 
U . SPO . R/ WRI TE . RC , SPO . PC/PI " 
FT.S^O.R, WRITE.RC.SPO.RC/31 " 
U , SPQ . R/WR I T E . RC , S PO . RC/S>1 " 

N0 T A,RCi@1 ]_ALU" 

SHF/ALU, SPO. R/WRI TE.RC, SPO. RC/P1 " 
U. SPO. R/WRI TE.RC, SPO. RC/P1 " 

A, SH=/ ALU, SPO. R/WRI TE.RC, SPO. RC/P1 " 

DT/@2, ALU/ A, SHF/ ALU, SPO. R/WR I TE.RC, SPO.RC/51 " 

K1VX . KMX - £2 , ALU/AND , SHF/ALU , SPO . R/WRI "E . RC , SPO . RC/P1 " 

A7X,Bf.< 



ALU/ 
X / £2 
X / KMX , KWX/P2 , ALU/ANDNOT , SHF/A LU , £ PO . R/WR I TE . RC , SPO . RC/P1 ' 



KiVX . K\'</P2 . ALU/A+B . SHF/ALU , SPO . R/WR I "E . PC , SPO . RC/P1 ' 
/Kr.-x.KMX/S-I , ALU/A-B, SHF/ALU. SPO. R/WR IT E. PC. SPO. RC/*1 ' 
/A, SHF/ LEFT. SPO. R/WR I TE.RC, SPO. RC/@>1 : 
/A, SHF, LEF T3, SPO. R/WR I TE.RC. SPC.RC/S>i " 
/VASK .ALU/ A-B- 1 , SHF/ ALU, SPO. R/ WRITE. ;"C. S?D. RC/@1 " 
/PC, ALU/ A + E, SHF/ALU, SPO. R/WR I TE.RC, S : 3.RC/51 " 
/ PC, ALU, A+B+l , SHF/ ALU, SPO. R/WR I TE.RC, S" J . RC/»1 " 
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RC[] 0. RIGHT RAMX/Q, AMX/RAMX, ALU/A, SHF/R I GHT , SPO . R/WR ITE . RC , SPO . RC/SM " 2 

RC[ ]~0.3XT[] "RAMX/Q,AMX/RAMX.SXT,CT/:?2,ALU/A,SHF/ALU,SP0.R/WRITE.RC,5Pa.RC/S>1" X 

RC[j RLOG. RIGHT • BMX/O , MSC/READ. RLCG , ALU/B, SHF /RIGHT , SPO . S/WRITE . RC , SPO. RC/fV ji 

RC[ jIvA D+Q "RAMX/D, AMX/RAMX, REMX/Q,BMX/RBMX, A LU/A+B.VAK/ LOAD. SHF/ALU, SPO. R/WR I TE.RC, SPO. RC/01" q 

RC(SC) ALU "SHF/ALU, SPO/WRITE.RC.SC" Q 

;R(DStJ ... THRU R[]«VA_... =- 

R(DST)_ALU "SHF/ALU, SPO. AC/WRITE. RAB, SPO. ACN1 1 /DST . OST" >* 

R(DST) "RAMX/D, AMX/RAM", ALU/A, S^F/ALU. SPO. AC/WRITE. RAB, SPO. ACN1 1/DST. DST" C3 

R ( DST ) D.SXT[]. RIGHT " RAMX/D , AMX/RAMX . SXT , DV»1 , ALU/A , SHF/R IGHT , SPO. AC. '.'jRI TE . RAB . SPO . ACN1 1 /DST . DST" *= 

R(PRN)~ALU "SHF/ALU, 5P0. AC/WRITE. «A3 . SPC . ACN/PRN" S 

R(PRN) D "RAMX/D. AMX/RAMX, ALU/A, SHF/ALU, SPO. AC/WRITE. RAB, SPO. ACN/PRN" _| 

R(PRN)~D.OR.Q "RAVX/3. AMX/RAMX , RBMX/Q . 5'*X, R5MX , ALU/OR , R ( PRN )_ALU" = 

R(PRN)_D[ ]0 "RAM.X/D,AVX/RAMX,R3'.'X/Q.EMX.. SEttX , ALU/01 ,R(PRN)_ALJ" " 

R( PRN) D+K[ ] .RLOG " RAMX/D , AMX/RAMX . <" MX '^1 , SMX/KMX , ALU/ A+B . RLOG , DT/LONG , R • 3 RN}_ALU" £» 

R( PRN)lD-K[ j .RLOG " RAMX/D , AMX/RAMX , -vWX/91 , E^X/KVX , ALU/ A- B . RLOG . DT/LONG , R , PRN)_ALU" O 

R(PRN) K[) "KMX/P1 . BMX/KMX,ALL,-3. SHF/ALU, S=0. AC/WRITE. RAB, SPO. ACN/PRN" fj 

R(PRN)~LA+K[ ] .RLOG "AMX/LA , KMX/S1 , 3MX/ KI/.X , ALU/A+B . RLOG .DT/LONG . R ( PS:. >_ALU" 3J 

R(PRN)_LA-K[ ] .RLCG " AMX/LA . KMX/S1 , 6MX/KV.X , A LU/A-B . RLOG . DT/LONG . R( PRN' i_AL'J" Q 

R(PRN)_LA[ ]MASK "AMX/LA , BMX/MASK , AL„/ 91 , ShF/ALU , SPO . AC/WRI TE . RAB, SPO . ACN, - RN" |- 

"AMX/LA. RBMX/Q.EiVX, =3MX . ALU/A+ 3 . SHF/ALU , SPC . AC/WRI TE . RAB , SPO . ACN/PRN" _ 

"BMX/PAC>.ED.FL,ALU/3,SHF/ALU,SP0.AC/WRITE.RA3,SP0.ACN/PRN" q 

" R AMX /O, AMX/RAMX, ALU /A, SHF/ ALU, SPO. AC/WRITE. RAB. SPO. ACN/ ~RK" 7 

" RAMX/D. AMX/RAMX, ALU/ A, SHF/ ALU, SPO. AC/ J«R I TE.RAE, SPC. AM/FRS*: " * 

"RAMX/D. AMX/RAMX, RBMX. Q , 3MX, REMX , ALU/OR . SHF/ ALU . SPO . AC/WR I TE . RAB . SPO. ACN/PRN+1 " 2 

"Br."X/LC.Al_U/3.SHF/ALU,SPC.AC/».RITE.RAB,SP0.ACN/PRN+1 " m 

"RAMX.'C, AMX/RAMX , ALU/A , SHF/ A LU . SPO . AC/WRITE . RAB , SPO . ACN/FRN-r 1 " r" 

" SH F/ALU, SPO. AC/WRITE. RAB, SPO. ACN/SC" D 

" RAMX/D.AVX/RAMX, ALU /A, SH-/ ALU. SPO. AC/WRITE. RAB, SPC. ACN/ SC" O 

"AMX/ LA. R3MX/D,SMX,'REVX, ALU/ Ai-B. SHF/ALU, SPO. AC/WRITE. RAB, SPO. ACN/SC" m 

" AMX '/ LA, RBMX/D.5MX 'RBMX, A LU/A-B. SHF/ALU, SPO. AC/WRITE. RAB. SPO. ACN/SC" 2! 

"ALU_LC,R(SC)_ALU" Z 

"RAMX/Q, AMX/RAMX, ALU/A,SHF/6LU,SP0.AC/'*RITE.RAB,SP0.ACN/=C" 3 

"BMX/LC. ALU/2, SHF/ A LU , SPO . AC/'*R I TE . RA3 . SPO . ACN/SP1 +1 " — 

"RAVX 'C, AMX/RAMX , ALU/A , SHF./ ALU , SPO . AC/inR I TE. RAB, SPO . ACN/SP1 +1 ,; O 

"SHF/ ALU, SPO. AC/*RKE.RAS,SPC.ACN/SP1 . SP1 " Z 

"RAMX/D, AMX/RAMX, ALU/A. SHF/ALU. SPO. AC/WRITE. RAB, SPO. ACN/S=1 .SP1 » W 

"KMX/S1 , SMX/KMX, ALU '3 . SHF, A LU , SPO . AC/WR I TE . RA3 . SPO . ACN/SP 1 .SF1" 3 

"BMX/PACI'ED.FL. ALU 3 , SHF/ A LU , SPO . AC/WRI TE . RAB , SPO . ACN/SP1 . SP1 " Q 

"RAMX/O, AMX/RAMX, ALU/A , SHF/ A LU . SPO . AC/WR I TE . RA3 . SPO . ACN/S°1 . SP1 " Z 

"SHF/ ALU. SPO. AC •' *R I TE. SAB. SPO. ACN 11 /SRC. SRC" H 



CO 


R(PRN) LA+O 


CD 


R(PRN)IPACK. fp 




R(PRN) g 




R(PRN+T)_D 




R(PRN+1) D.OR.Q 




R(PRN+1 )_LC 




R( PRN+1 )_Q 




R(SC)_ALU 




R(SC) D 




R(SC)_LA+D 




R(SC) LA-D 




R(SC)_LC 




R(SC)_Q 




R(SP1+1 )_LC 




R(SP1 + 1 ) 




R(SP1 ) ALU 




R1SP1) D 




R(SP1)_K[] 




R(SP1 )_PACK.FP 




RISP1 ) 




R(SRC) ALU 



R(SRC)_0 "RAMX, D,Af.',X/RAMX,ALU/A,SHF/ALU,SPO.AC/l«.RITE.RAB,SPO. ACN1 1, S-5C.SRC" 

RlSRC)_0(B) "RBMX/D.B'«/RBMy ,ALU/B,SHF/ALU.SP0.AC/«/RITE.RAB,SP0.ACN1 1.. 3 SC.SRC" 

R(SRC)_D+K[ ] .RLCG " RAMX/D , AMX/RAMX , KMX ,'91 , BMX, KMX , ALU/A+B . RLOG , DT/WORD , R ( S?iC i_ALU" 

R(SRC) _ 0-K[ ] .RLOG "RAMX/D , AMX/RAMX , KMX, (S>1 , BMX/KMX , ALU/ A-B . RLOG . DT/WORD . R ( SRC >_ALU" 

R(SRC) LC "BMX/LC, ALU/B, R(SRCI_ALU" 

R(SRC)_CJ " RAMX/O.AMX/RAVX. A LU/A.SHF/ ALU, SPO. AC/WRITE. RAB, SPO. ACN1 1, 'SRC. SRC" 

R(SRC! 1 )_ALU "SHF/ALU.SPO. AC/WRI T E . RA5 . SPO . ACN1 1/SRC.OR.1 " 

R(SRC! 1 )_D(B) "RBMX/D. BVX/RBMX , ALU/B . Sr! c ,< ALU , SPO. AC/WRITE. RAB, SPO. ACM 1 , SRC.OR. 1 " 

R[]*VA_LA+K[ ] "AMX/LA.KMX/M,B".1X/KMX,ALU/A + B.VAK/LOAD,SHF/ALU,SPO.R/WRITE.RAB,SPO.RAB/4»1" 

R[ ]SVA_LA-K[ j "AMX/ LA. KMX/M, BMX/KMX, A ^U, 4-B , V'AK/ LOAD , SHF/ALU , SPO . R/WR 1 TE . ?AB , SPO.RAB/ei" 

R[]SVA_LA-K[ j.RLOG "AMX/LA,KMX/e2.BMX/K¥X,ALU/A-B.RLOG,DT/LCNG,VAK/ t 0A0,SHF/ALU,SF3.R/WRITE.RAB.SPO.RAB/»1' 

R[ ]4VA Q-K[ ] "RAMX/O. AMX/RAMX, KMX/@2 , Br. - X/KMX , ALU/A-B , VAK/ LOAD, SPO. R/WR I TE. RAB, SPO. RAB/ £1 * 

;SC_. .7 



SC_0(A) " AMX/ RAMX. OXT.DT/ LONG. EBMX/AMX. EXP, EALU/B, SMX/EALU, SCK/ LC AD" 

SC_0-K[ ] "SMX/KMX,KMX/e>1 , AMX/RAMX . OXT , OT/ LONG, A LU/A-B, SMX/ALU , SCK/ LCAD" 

SC_ALU "SMX/ALU,SCK/LOAD" 

SC_ALU(EXP) "SMX/ ALU. EXP. SCK/ LOAD" 

SC_D "RANtX,'D.AMX/RA'AX,ALU/A,SMX/ALU,SCK/LaAD" 

SC_D.0XT[ ]-K(] " RAMX/D. AMX/ RAMX. OXT.CT/S1 , KMX, 5*2 , BMX/KMX , ALU/ A-B . SMX/AL.J .SCK/ LOAD" 

SC_D.0XT[ ] .XOR.K[ ] "RAMX/O, AMX/RAMX. OXT , DT/01 , BMX/KMX , KMX/02 , A LU/XOR , SC_A LU" 

SC_D.ANO.K[ ] " RAMX/D. AVX/RAMX , K.VX/S1 , BMX/KMX , A LU/ AND , SMX/ ALU , SCK/LOAD " 

SC_D(EXP) "RAMX/O. AMX/RAMX, ALU/A, SMX/ A I U.EXP, SCK/ LOAD" 

SC_D(EXP) (A) "RAMX/D, AMX/RAMX, EBMX/AMX. EXP. EALU/B , SMX/EALU , SCK/LOAD" 

SC_D(EXP)(B) "RBMX/D.BMX/RBMX, ALU/B, SMX/ ALU. EXP, SCK/ LOAD" 

SC_D-K [ ] "RAMX/D , AM.X/RAMX , KMX/S1 , BMX/KMX , ALU/ A-B , SMX/A LU , SCK/LOAD " 

SC_D.OR.K[] "RAMX/D. AMX/RAMX, KMX/P1 , BMX/KMX , ALU/OR , SMX/ALU , SCK/LOAD" 

SC_D.SXT[ ] "RAMX/D, AMX/RAMX. SXT,DT/»1 , ALU/A , SMX/ALU , SCK/LOAD" 

SC.EALU "SMX/EALU, SCK/LOAD" 

SC_FE "SMX/FE. SCK/LOAD" 

SC_NABS(SC-FE) "EBMX/FE.EALU/NABS. A-B, SMX/EALU, SCK/LOAD" 

SC_K[] "KMX/P1 . EBMX/KMX, EALU/B, SMX/EALU, SCK/LOAD" 

SC_K[ ] .ALU "KMX/P1 . BMX/KMX, ALU/B, SMX/ALU, SCK/LOAD" 

SC_LA "AMX/LA. ALU/A, SMX/ALU, SCK/ LOAD" 

SC_LA . AND. K[ ] "AMX/LA . KMX/01 , BMX/KMX , ALU/ AND , SMX/ALU , SCK/LOAD" 

SC_LC(EXP) " BMX/ LC, ALU/B. SMX/ALU. EXP. SCK/ LOAD" 

SC.PSLADDR "SMX/EALU, EBMX/KMX, SCK/ LOAD, KMX/. F, EALU/B" 

SC_0 "RAMX/O. AMX/RAMX, ALU/A. SMX/ ALU, SCK/ LOAD" 

SC_Q.AND.K[ J "RAMX/O. AMX/RAMX, BMX /KMX, KMX/»1 , ALU/AND , SMX/ALU , SCK/LOAD" 

SC_0(EXP) "RAMX/O. AMX/RAMX, EBMX/AMX. EXP, EALU/B, SMX/EALU, SCK/LOAD" 
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SC 0(EXP)(B) "RBMX/O.BMX/RBWX, ALU/B, SMX/ALU. EXP, SCK/LOAD" 

SC _ 0+K[ ] "RAMX/Q.AMX/RAMX.BM/./KMX.KMX/H , ALU/ A+B , SMX/ALU , SCK/LOAD" 

SC"0-K [1 " RAMX/Q . AMX /R AMX , BMX/KMX , KMX/P1 . ALU/A-B , SMX/A LU , SCK/ LOAD " 

SC~O.OR.K[] "RAMX/CAMX/RAMX,BMX/KMX,KMX/01, ALU/OR, SMX/ALU, SCK/LDAD" 

SC~O.SXT[] "RAMX/O.AMX/RAMX.SXT,DT/ei, ALU/A, SMX/ALU, SCK/ LOAD" 

SC~R[] "SPO.R/ LOAD. LAB, SPO.RAB/S1, AMX/ LA, ALU/A, SMX/ALU, SCK/LQAD" 

SC~RC[ 1 »SPO.R/LOAD.LC,SPO.RC/«>1 , BMX/ LC , ALU/B , SMX/ALU , SCK/LOAD" 

SC~R[] AND KM "ALU/AND,AMX/LA,SPO.R/LOAD.LAB,SPO.RAB/&1 , BMX/KMX . KMX/«2 . SMX/ALU , SCK/LOAD" 

SC~R[i(EXP) "SPO". R- LOAD. LAB, SPO.RAB/^1 , AMX/LA . ALU/A , SMX/ALU . EXP , SCK/LCAD" 

SC~RC[](EXP) "SPO.R/ LOAD. LC, SPO. RC/«1 , BMX/ LC , ALU/B , SMX/ALU . EXP . SCK/LOAD" 

SC~SC+1 "EALU/A-H .SMX/EALU, SCK/LOAD" 

SC~SC. ANDNOT . FE "EBMX/FE . EALU/ANDNOT , SMX/EALU, SCK/LOAD" 

SC_SC. ANDNOT. K[] «KMX/»1 , EBMX/KMX , EALU/ANDNOT , SMX/EALU , SCK/LOAD" 

SC SC+FE "EBMX/FE, EALU/A+B, SMX/EALU. SCK/LOAD" 

SC~SC-FE "EBMX/FE.E ALU/A-B, SMX/EALU, SCK/ LOAD" 

SC~SC+K[] "KMX/»1 .EBMX/KMX.EALU/A+B, SMX/EALU, SCK/LOAD" 

SC~SC-K[] "KMX/P1 . EBMX/KMX, EALU/A-B, SMX/EALU, SCK/LOAD" 

SC~SC.OR.K[] "KMX/31 , EBMX/KMX,EALU/OR, SMX/EALU, SCK/LOAD" 

SC~SC-SHF.VAL "EBMX/SHF.VAL.EALU/A-B. SMX/EALU, SCK/ LOAD" 

SC'SHF.VAL "EBMX/SHF.VAL.E ALU/B. SMX/EALU, SCK/ LOAO" 

SC~STATE "EALU/A, MSC/LOAD. STATE. SMX/EALU, SCK/LOAD" 

SC'STATE . ANDNOT . K[ 1 " EALU/ANDNOT . EBMX/KMX ,MSC/ LOAD. STATE , SMX/EALU , SCK,' LOAD . KMX/91 

SCSSTATE STATE-R[1(EXP) "LAB_R[e>1 ], AMX/LA . EBMX/AMX . EXP .MSC/LOAD. STATE . EAlU/A-S, SMX/EALU , SCK/LOAD" 

JSD_. . . THRU VA_. . . 
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SD NOT.SD 
SD.SS 
SS_OSSD_0 
SS ALU15 
SS.SD 



"SGN/NOT.SD" 

"SGN/SD.FROM.SS" 

"SGN/CLR.SD+SS" 

"SGN/LQAD.SS" 

"SGN/SS.FROM.SD" 



SS_SS.X0R.ALU154SD_ALU15 



"SGN/SS.XOR.ALU" 



' AMX/RAMX.OXT.DT/ LONG. E3MX/ AMX. EXP, EALU/B, MSC/LOAD. ST ATE" 

' E BMX/AMX. EXP. EALU/B.MSC/ LOAD. STATE" 

'RAMX/D.AMX/RAMX, EBMX/AMX. EXP, EALU/B, MSC/LOAD. ST ATE" 

'EBMX/FE.EALU/B.MSL/LOAD.STATE" 

'KMX/S1 .EBMX/KMX, EALU/B, MSC/LCAO. STATE" 

'RAMX/O.AMX/RAMX, EBMX/AMX. EXP, EALU/B, MSC/LOAD. ST ATE" 

"MSC/ LOAD. ST ATE, EALU/B, EBMX/KMX, KMX/SC" 
'EALU/A+1 , MSC/LOAD. STATE" 



STATE_0(A) 

STATE AMX. EXP 

STATE_D(EXP) 

STATE.FE 

STATE_K[] 

STATE_Q(EXP) 

STATE SC.VIA.KMX 

STATE STATE+1 

ST ATE~STATE. ANDNOT. FE " EEMX/ FE , EALU/ANDNOT . MSC/ LOAD. STATE" 
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S T AT E_STATE. ANDNOT. K[ ] "KMX/91 , E3^.</K?.'X , EAL_, ANDNOT ,MSC/ LOAD . STATE" __ 

STATE_STATE+FE " E3VX/ FE , F ALU /A tS , V sC/ L313 . S ' AT£ « — 

STATE_3TATE-FE "EBWX/FE , EALU/A-B . \:5C/L0A_ .ST AT E" 5 

STATE_STATE+K[ 1 •'KMX/91 . EEWKIWX. , EA L'J/ A+3 , MSC 'LOAD. STATE" 2 

STATE_STATE-K[ J "KM.X/P1 . EBMX/KMX , £A LU/A-B .MSC/ LOAD . STATE" 2 

STATE_STATS.OR.FE ' EALU/ OR , EBVX/FE , MSC,' LOAD . STATE" 2 

STATE_3TATE.3R.K[ ] "kV!X/»1 , EBMX/KMX , EALU/GR , MSC/ LOAD . STATE " > 

;SKPC STATES O 

STATE_SKPL0N3 " STATE_K [ . 4 ] " Z 

STATE_STATE. AN. SKPLONG " ST ATE_STATE . ANDNOT . K [ . 4 ] " O 



;ED1TPC STATES 



V) 



STATE FIRST "STATE K[ZESO]" — 

STATE_PREDEC " STATE_K [ . 8:. ] " ° 

STATE_STATE. AN.5T00 " STATE_STATE . ANONCT . K [ . 3F ] " O 

STATE_STATE. AN.6T04 " ST ATE_STAT£ . AN3N3T . K [ . 7F ] " O 

STATE_STATE. AN.DFSTDBL " STATE_STAT£ . ANDNCT . K ; . 6 ] " 5 

STATE_STATE. AN. NCTPREDEC "STATE STATE . ANDNOT . K [. 7F ] " Z! 

STATE_STATE. AN . PSEQEC3ERO " ST ATE_ST AT E . ANDNOT . K[ . CO ] " 2 

STATE_STATE.CR. ACuINP " STATE_ST A X E . OR . K [ . 3 | " 2 

STATE_STATE .Ofi.DEST '• S TATE_3T ATE . OR . K | ;. 4 1 " ' 

STATE_STATE.OR.DE5TDBL "STATE ST A T E . OR . K. [ . S j " 5 

state_state.cr.f:ll "state_state ,oi.s[ ."]•■ 2 

STATE_STATE.OR. F.OAT " STATE_STATE . OR . K [ . 60 ] " * 

STATE_STATE.OR.MOVE "STATE_STATE.OR.KT .50]" 31 

STATE_STATE.0R.PATT1 " STATE_STATE . OR . K [ . 1 ] " m 

STATE_STATE.0R.PATT2 " STATE.STATE . OR . K [ . 2 ] " I - 

;V.ATCHC STATES O 

STATE_!NNEROBJ " STATE_K [ . 1 ] " m 

STATE_INNERSRC "STATE K[.3]" m 

STATE_OUTER " STATE_K[ ZERO] " TJ 

SWAPD "CK,- BYTE. SWAP" — 

VA_ALU "VAK,' LOAD" O 

VA_D "SAVX. D.AMX/RANIX. AI'J.'A, VAk/LQAD" Z 

» 4_D.0XT[ ]+Q "RAVX/CAVX/RA;.:* . CI , _T/*< , E'.'X/RB.V,X,AL'J/A + S,VAK/LOAD" "* 

VA_D. ANDNOT. K[ ] " RAMX; D . AVx/RA'.'X . BMX/rV < , kf.'. < F-t , ALU/ANDNOT , VAK/LOAD" ?? 

VA_D+K[] "R.V.1X ,-D. A-.'X/P17X,KMK, 51 , Br.'X, KVX . ALU/A+B, VAK/ LOAD" Q 

VA_D+LC "RA"X/D, V/</PA'i!X,6'.'/ LC . A LU, A + 3 . VAK/ LOAD " JJ 

VA_D+Q "RA:,"A,'D.if.'X/RAMX,H3'.'», 5. SMI KS'.'X , A LU/A + B , VAK/LOAD" H 



IS} 

w 



VA 

V* 

VA 

VA 

VA 

VA 

VA 

VA 

VA. 

VA. 

VA 

VA, 

VA 

VA. 

VA. 

VA. 

VA. 

VA. 

VA. 

VA. 

VA. 

VA. 

VA. 

VA. 

VA 

VA 

VA. 

VA 



LA 
_LA. AND.LC 
_LA. ANDNOT.K[ 
_LA+D 

LA-D 
.LA+K[] 
-LA-K[] 
.LA+K[ ]+1 
.LA-K[]-1 
.LA + PC 
.LA+O 
.LA-3 

LB+D.OXT 

PC 
.0 
.Q.A\DNOT.K[ ] 

0+D 
,0+K[] 
<3-K[] 
,0+LC 
Q+LB 
O-LB 
O+LB. PC 
Q+PC 
Rt) 
RC[] 
VA+4 

"Non-tra 



"AMX/LA, 
"AMX/LA, 
"AMX/LA, 



"VAK ..' 
"BMX, 
"BMX, 



B.FDRK 

BYTE 

CACHE. INVALIDATE 

CALL 

CALL[] 

C.FORK 

CHK.OOD.ADDR 

CHK.FLT.OPR 

CLK.UBCC 

CLR.FPO 

CLR.1B0-1 



"k:,:x/<m ,3',-x/kmx, ALJ' B.vak, load" 

"AMX/ LA. ALU/ A , VAK/LDAC" 
"AMX/LA.B'.'X/LC, ALU INC, VAK/ LOAD" 

"AMX/LA.EIMX KMX.KVX.lM . A LU/ANDNOT , VAK/ LOAD" 

KP\pX/D,CMX/R3VX,A'.L', A+3, VAK/ LOAD" 

C E?WX/D,SVX'SEMX, ALU/ 4-3, VAK/ LOAD" 

EV.X/KMX,kM< 51 .ALU/A+B, VAK/ LOAD" 
"AMX/LA.!3-.'X 'KMX.K.'.'X, 5! , ALU,' A- 6 , VAK/ LOAD" 
"AMX/LA, EVX/KMX.KMX ,':=>: , ALL'/A+B+l , VAK/ LOAD" 
"AMX, LA.3Vx/KMX,KM». SI , ALJ/ -",-8- I ,VAK/LOAD" 
"AMX.- LA.B^'X/PC, ALU A + B , VA*/ LOAD' 
"AMX/ LA , R5MX/Q , BMX C SMX , ALU/ A+3 , VAK/LOAD" 

LOAD, ALU/ A-3, AMX/LA.E.V.X, RiViX , R3IIX/8 , SHF /ALU" 
L5.ALU/A+3. AV,X /RAMX.IXT.DT ' BYTE , VAK/ LOAD" 
PC, ALL.7B, VAK/LOAD" 
" RAMX/Q . V-'X/RAMX , ALU/ A , v AK/ LOAD 

" R AVX./0 , A .'X/ 9AMX , K.VX/S1 , SMX ,. KMX , A LU/ANDNOT , VAK/ LOAO" 
"VAK/LOAD. A LU/A+E, A WX/RAVX, C.VX Sdr/iX . RAMX/Q , RBMX/D . SHF/ALL 
"RAVX, 3.AKX, RAMX.Kf.:- /si , 3V >:,/■,!•:< . ALU/A + B, VAK/LOAD" 
"RAMX/'g.A:, ■X/FAMX.KVx/91 , 3>,;x r!« , A LU/A-B , VAK/LOAD" 
" RAvX/Q. AVX/RA-yx,Br,ix..'LC , A LL A + 3 . VAK/LOAD" 
"RAVX, Q,;:,'X/RAMX,e^X/ LB, ALU. A + B, VAK/ LOAD" 
"RAIKX/Q.AVX/RA'.IX, BMx/LE.AlU A-B, VAK/LOAD" 
"RAV.X. C.AMX/RAMX.BVlX/PC.Oa. LB , ALU/A+B , VAK/LOAD" 
"RAMX/Q,A,VX/RAMX,8MX/PC,ALU/A+3.VAK/L0AD" 
"SPO.R/LOAD.LAB.SPO.RAB/PI , AMX/LA , ALU/A , VAK/LOAD" 
"SP3.R/LOAD.LC,SP0.RC/»1 , BMX/ LC , ALU/B, VAK/LOAD" 
"PCK/VA+4" 
nsfer Functions" 

LAB_R(SP1 ) ,OK/ID,CLR. IB.COND, PC_PC+N, SUB/SPEC, J/B. FORK" 

DT/3YTE" 

"MCT/INVALIDATE.VAK/NOP" 
SUB/CALL" 
CALL, J/@1 " 
SUB/SPEC, J/C. FORK". 
MSC/CHK.ODD.ADDR" 
MSC/CHK.FLT.DPR" 
CCK,LOAD.UBCC" 
MSC/CLR. FPD" 
I8C/CLR.0.1 .IEK/ISTR" 
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CLR.ISO-3 

CLR.IB2-3 

CLR. IB2-S 

CLR. IB.CQND 

CLR. 1B.0PC 

CLR. IB. SPEC 

CLR. NEST. ERR 

CLR.SD&SS 

EXCEPT. ACK 

FLUSH. IB 

INHIBIT. IB 

INTRPT.ACK 

INTRPT. STROBE 

IRD 

IRDO 

IROI 

IRD. 11 

LOAD. IB 

LOAD. IB. 1 1 

LONG 

POLY. DONE 

RETURN[ ] 

RETURNO 

RETURN1 

RETURN2 

RETURNS 

RETURNS 

RETURN9 

RETURNF 

RETURNIO 

RETURN12 

RETURN18 

RETURN1 F 

RETURN20 

RETURN24 

RETURN40 

RETURNSO 

RETURN61 

RETURN1CO 

RETURNIOC 



"IBC/CLR. 
" IBC/CLR. 
" IBC/CLR. 
" I BC/CLR. 
"IBC/CLR. 
"IBC/CLR. 
"MSC/CLR. 
"SGN, CLR. 
"IEK.'EACK 
"IBC/FLU' 
"MCT/MEM 
" IEK/IACK 
"IEK/ ISTR 
" IRDO.CL* 
"LA_R(SP2 
"MSC/IRD 
"LA_R(CST 
"VAK/ NO = 
"VAK, NOP 
"DT/LONG" 
"ACF/CONT 
"SUB/ RET, 
"SUB/RET, 
"SUB/ RET . 
"SUB/RET, 
"SUB/RET. 
"SUB/ RET, 
"SUB, RET. 
"SUB/RET. 
"SUB/ RET. 
"SUB/RET, 
"SUB RET, 
"SUB/ RET. 
"SUB. RET, 
"SUB/RET , 
"SL3,- RET. 



0-3" 
2.3" 

1-S.COND" 

1-5.C0ND" 

0. IEK,' ISTR" 

1 " 

NEST. ERR" 

SD+SS" 



H,VAK/LOAD,IEK/ISTR" 
NOP" 



;DISCARC -11 INSTR & OPERAND 

;11 MODE DISCARD ISTREAM OPERAND 

;2ND PART OF g/D IMMEDIATE 



"SUS 
"SUE 



BET 
RET 



-SoB- RET 
"SUB, RET 



UBCCIRD1 , SUB/SPEC. J/A. FORK" 

SLB RISP1 ! .DSVA^LB.SC.ALUlEXPi.FE.LAIEXPl.SS.A'-UIS' 
OK/Tn MfT-'AiLOW IB. R c »3, IBC/CLR. 1-S. COND.PCK/PC-fN' 
?i( B R.sJo^Lb'pC.vAKAOAD.Q.IB. DATA. SC.K[. 10 }. =CK/PC + N,MSC/IRD, SUB/SPEC. J/DPO" 

MCT/READ.V.NEK-C" 
MCT/READ.V.NE'* D C" 

ROL. ACM/POLY. DONE" 

j/ei " 

J/0" 

j / 1 " 

J/ 2" 
J/3" 
J/8" 
J/9" 
J/OF" 
J/ 10" 
J/ 12" 
J/ 18" 
J / 1 F " 
■J/ 20" 
J/ 24" 
J/40" 
J/60" 
J '61" 
J/100" 
J/10C" 
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RETURN10E 


"SUB 


/RET, J/10E" 








SET.CC(INST) 


"CCK 


'INST.DEP.DT/INST.DEP" 






SET.CC(LONG) 


"CCK 


'INST.DEP.DT/ 


LONG" 






SET.CC(ROR) 


"CCK/ROR" 








SET.FPO 


"MSC/SET.FPD" 








SET. N. AND. Z 


"CCK 


/TST.Z" 








SET. NEST. ERR 


"MSC 


/SET. NEST. ERR 
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SET.N42 


"CCK 


'N+Z_ALU" 








SET.PSL.C(AMX) 


"CCK 


'C_AMXO" 








SET.V 


"CCK 


'SET.V" 








START. IB 


"IBC 


START" 








STOP. IS 


"ISC 


/STOP" 








TEST.TB.RCHK 


"MCT/TEST . RCHK . VAK/NOP" 






TEST.TB.WCHK 


"MCT 


'TEST . WCHK.VAK/NOP" 






TRAP.ACC[ ] 


"ACF/TRAP, ACM/I.S1 " 








WORD 


"D T ,/WORD" 








Ik'RITE.DEST 


"LAB 


_R!SP1 ) , OK/ID 


, CLR. !B.COND,PC_PC+N, 


SUB/SPEC, O/WRD 




"Branch 


Enab 


e Macro Definitions" 




CO 


ACCEL? 


"BEN 


ACCEL" 






en 


ACC.SYNC? 


"BEN 


'ACCEL" ; 


, J3/3" 




AC. LOW? 


"SEN, 


INTERRUPT" ; 


.03/3" 






ALIGNED? 


"BEN, 


'TS.TEST" ; 


,05/17" 






ALU? 


"BEN, 


ALU" 








ALU.N? 


"BEN. 


ALU" ; 


, J4/07" 






ALU1-0? 


"3EN, 


ALU1-0" 








BCDSGN? 


"BEN/DECIMAL" ; 


,02/2" 






C31? 


"BEN, 


C3< " 








CONSOLE. MODE? 


"BEN 


PS L. MODE" ; 


,05/18" 






00? 


"BEN, 


D3-0" ; 


,u4/0E" 






0(1 )? 


"BEN, 


KUi." 








02? 


"BEN. 


D3-0" : 


,04/03" 






02-0? 


"BEN. 


03-0" ; 


J4/0S" 






D3? 


"3 EN 


D3-0" ; 


, J4/07" 






D3-0? 


"SEN, 


33-0" 








D31 ? 


"SEN, 


SIGNS" ; 


J3/S" 






DATA. TYPE? 


"BEN, 


DATA. TYPE" 








D.BO? 


"SEN, 


0.3VTES" ; 


J4/0E" 






D.B1? 


"BEN, 


O.Br'TES" : 


J4/0D" 






D.32? 


"BEN, 


D-B/TES" ; 


04/OB" 
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DBl" 


"BEN/CA'A.TYPE" 






D. BYTES? 


"BEN.'D. BYTES" 






D.NE.O? 


"BEN/SIGNS" 


1.03/5" ; 


PREFERED FORM 


LALU? 


"BEN, EALLI" 






EALU.N? 


"3EN/EA.LI" 


: , J4/07" 




EALU.2? 


"SEN 'EALU" 


; ,J4/oa" 




ENC.DP1? 


"BEN/EN0.DP1 " 






FPD? 


"3EN/LAST. REF" 


; , J4/C7" 




IB. TEST? 


"BEN/IB. TEST" 






INT? 


"8EN -'INTERRUPT" 






INTERRUPT. REO? 


"BEN INTERRUPT" : 


; ,03/S" 




mo? 


"SEN, 'ALU" 


; .J-s/OD" 




1S0.C31? 


"BEN 'ALU" 






IP.1? 


"BEN, 1R2-1 " 


; ,^.3/6" 




1P2-1? 


"BEN., IR2-1 " 






LAST. REF? 


"BEN/LAST. PEF" 






r.lCDE.LSS.ASTLVL? "EEN/REI 1 




,03/3" 


MJ-? 


"SEN.. N*UL" 






NEST. ERR? 


"BEN. LAST .REF" 


; , U4/0B" 




PC. MODES? 


"5EN/FC. MODES" 






PSL.C? 


"SEN/P3L.CC" 


; ,J4/0E" 




PSL.CC? 


"SEN/PSL.CC" 






PSL.MODE? 


"BEN/ PSl. MODE" 






PSL.N? 


"BEN/P5L.CC" 


:.o«/7" 




PSL.V? 


"BEN/PSL.CC" 


; , J4/0D" 




PSl.Z? 


"BEN/PSL.CC" 


; , 04/08" 




PTE. VALID? 


"BEN/TB.TEST" 


! ,05/OF" 




QUAD? 


"SEN/DATA. TYPE" 






031? 


"BEN/SIGNS" 


; ,03/3" 




RLOG. EMPTY? 


"BEN, ALU1-0" 


; .04/7" 




ROR? 


"BEN/ROR" 






SC? 


"BEN/SC" 






SC.GT.O? 


"BEN/SC" 






SC.NE.O? 


"BEN/M'JL" 


; ,J3/3" 




SIGNS? 


"BEN/SIGNS" 






SRC. PC? 


■BEN/SBC. PC" 


;COMP MODE, BEN ON SRC R 


SS? 


"BEN/EALU" 


; ,04/CE" 




STATED? 


"BEN/STATE3-0" 


; ,04/OE" 




STATE1? 


"BEN, STATE3-0" 


; ,04/OD" 




STATE1-0? 


"BEN/STATE3-0" 


; .J4/0C" 




STATE2? 


"BEN/STATE3-0" 


; ,04/OB" 
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STATE3? "BEN/STATE3-0" ;,u4/07" 2 

STATES-O? "BE'., STATE3-0" f) 

STATE4? "BEN. S _ ATE7-4" 3J 

STATES? "BEN/STATE7-4" O 

r ^T4TE6? "3EN/STATE7-4" O 
STATER)? "STA7E7-4?" 



STATE7-4? "3ES/S7AT! 

TB.TEST? "BEN. TB. TEST 1 

VA31? "3EVPSL.M0DE" ;,J5/0F" 



> 

a 

2 
O 

VA31-30? "BEN.'PSL.MODE" ;.J5/07" {/> 

2^ "BE'-, Z" H 

ZONED? "BEN/DECIMAL" ;,U2/1" O 

ALEG„B ";VX/RA'M,RAMX/D" 

ALEG_LA "AMX/LA" g 

ALEG LAB "AMX/LA" z 

ALEG "AMX/RA".'.X,RAMX/ j" S 

ALU OIK) »K;,'X/ZER0,37X,'KMX.ALU, B" j, 

ALU~0-rD+1 »AMX/RAf.'X.0XT.DT/L0^G,REMX/D,BN!X/RBMX.ALU/A+B+1 " q 

ALU~D.AND.Q "RAMX/D.AMX/RAVIX.ReVX/Q.BMX/RBV.X.ALU/AND" |- 

CJ ALU~D.OR.MASK " RAMX/D , AMX 'RAi/.X , Br. \</MASK , ALU/OR" _ 

N ALU~D[]LS "RAMX/D.AVa RA\lX.£Vx.-LB.ALU/ei" q 

ALU D[]MASK "RAMX/D. AMX RAMX . EMX • MASK , ALU/S1 " 9 

ALU~D[ ]RC[ ] » AMX/RA'/IX, RAMX/D. LC_RC[ 32] , BMX/ LC , ALU/01 " f" 

ALU~D r jRl 1 ''AMX/RAVX,RAfJIX/D. -AS_R; :-2] ,-BMX/ LB , ALU/91 " 2 

ALul0-K [ j " EMX/R3-VX . R3MX/D , LAS_P f P 1 ] , AMX/ LA , ALU/A-B" m 

ALU_LA-LC "AMX/LA.BMX/LCALJ/A-B" r" 

ALU_LA. AND. LC " AMX/ LA . BM X ' LC, ALU, AND" O 

ALU LAfjKU "AMX/LA. BWX >.:j1X , KMX/-5-2 , ALU/91 " O 

ALulLAf]LC "Ar.'X/ LA.3MX LC.ALU/5 1 " m 

ALU MASK "BMX/MASK.AuU/S" 2 

alu"mask+i "amx/ramx.oxt.dt ■l:mg.bvx/mask.alu/a+b+i" Z 

ALU _ NGT.K[ ] »i\lX/RAMX.O„T,DT, L c\iG,K'.:X/ei , BMX/KMX , ALU/0RN0T" — 

alu'ngt.la "AVX/LA.ALU, SOTA" — 

ALU~N0T.MASK »AV:X/RA'/'X.CX T .DT/.CNG,r.-/X/MASK,ALU/ORNQT" O 

ALU~N0T.Q "RAMX/O.ANIX. RAV;< . ALU/ NOT A" Z 

ALU~9+D "SAMX/O.A'.'.X 'RAMX , E/MX/RE-IX , A LU7A+3" "" 

ALU~0-SC "KMX/SCEMX.'KMX. RAMX/D, AMX/ RAf/X , ALU/A-B" q 

ALU~Q[~]l3 "RAMX/3.AMX, -RAVX , 5MX i-B. ALU/CM " Q 

ALU~G! 1'vlASK "RAMX/O.AMX •' RAMX . S.MX, MASK , ALL/51 " Z 

ALU~q!aNC.MASK " R AMX/C . AH'X RAVX . Er.'V V.ASK , ALU/AND" H 



ALU_0.OR.WASK "RAMX/0,AM//RAVIX.S!'.<. MASK. ALU/OR" 3" 

ALUl0.05N0T.MASK " RA.VX/Q . AVX; PA'.VX , BMX/MASK , ALU/ORNOT" " 

ALU_q.XOR.RC[ ] "LC_RC[31 ] , AMX,. RAVX . RA'M/Q , BMX/ LC , ALU/XOR" 3 

ALU_Q.XOR.RlSC) "LAB_R(SO . 6N!X/ LB . AMX/RAMX , RAMX/O ■ ALU/XOR" 2 



ALU_0[ ]«[ ] "RAMX/Q.AVIX, SAMX , K.Vi.X, $2 . BMX/KMX , ALU/01 ' 



o 



ALU 0[]LC "RAV.X/3, A'.'X. RAVX , 3MX/LC. ALU/*>1 

ALU_0[]RC[ ] "AMX/SAMX.RAf.'X/O. LC_RC[?2] , BMX/LC , ALU/01 " > 

ALU_0[]R[] "AMX/RAVX, RAMX/O. LA3_R[i?2] ,BMX/LS, ALU/51 " O 

ALU_R(SC) "SPO. AC/LOAD. lA3 , SPO . ACN/SC , AMX/LA , ALU/A" Z 

ALU_RL0G "MSC/READ.RLOG, ALU/6" O 

ALU_R[ ] .AND. MASK '• SPO . R./ LOAD . LAB , SPQ . RA3/01 , AMX/LA , 6MX/MASK . ALU/AND" S3 

ALU_R[ ]. OR. MASK "SPO.R/LOAC. LAS , SPO . RAS , "91 , AMX/ LA , BMX /MASK , ALU/OR " ^ 

AIU_R[ ] .ORNOT.MASK " SPC . R/ LOAD . LAB , SPO . RA3/01 , AMX/ LA , BMX/MASK , A LU/CRNOT » " 

ALU_ft[ ]-K[ ] "SPO.R/lOAO. LAB. SPO . RAS. SM , AMX/LA ,KMX/@2 , BMX/KMX , A LU/ A-S" O 

ALU_R[ ]+K[ ] "SPO.R/LOAO. LA3 , SPO . RAB/91 , AMX/LA , KMX/S2 , BMX/KMX , ALU/A+B" § 

ALU SC "KVX/SC, BMX/KMX, ALU/B" Z 

BLEG.D "BMX/RBUX.RBMX/D" ZJ 

BLEG.LB "EVX/LB" 5 

BLEG LC "BMX/LC" IS 

W BLEG "BMX/RSMX.RSMX/3" 

go CPSYNC "ACF/SYNC" 2 

DELAY "CALL[OELAY] " 2 

D_0-K[] »AMX/RA?ViX.CXT,KMX/?1 , BMX/KMX, ALU/A-B.D ALU" S 

D_ACC "OK/ACCEL" " 2 

D D-LB "RAMX/C.AMX 'RAIWX.SMX, L 5 . ALU/A-B . D_ALU " fll 

D_D[]RC[] "ALU_D[fl ]RCl«2].C_ALU' t~ 

0_D.AND.Ri] -R5MX/D.SMX RBV\ . SPO . R/LOAD. LAB , SPO. RAB/P1 , AMX/LA , ALU/ AND , D_ALU" O 

D_D.LEFT.3 "OK/LEFT , SI. XIV" Q 

D_O.OR.R[ ] 'REVX/D.BMX 'R3MX . S c . R/ LOAD . LAB , SPO. RA3/H , AMX/LA , ALL'/ OR , D_ALU" IT1 

D_D. SXT[ j + K[ ] "RAWIX/3, AMX/3AVX.3XT, 01,(511 ,KVX/@2, BMX/KMX, ALU/A+E .0 A L L'" ~ "H 

D_D.X0P.RC[ ] "RAMX/D, AMX RAMX, SPO. R/ LOAD. LC . SPQ. RC/SH . BMX/LC , A LU/OR , D_ALU" _J 

LA+D "AMX/LA. RBMX/D , EMX/ RCMX . ALU/A-fB , D_ALU» — 

0~LA.0R.D "AMX/LA. RBMX/D.BMX/RSIWX, ALU/OR, D_ALU" H 

0~MASK "BMX/MASK, ALU/6, D_ALU" O 

D~MASK+1 "AMX/RAMX.OXT, BMX/MASK, ALU/A+B+1 ,D_ALU" JJ 

d"nOT.RC[] "AMX/RAMX.OXT, SPO. R/LOAD. LC, SPO. RC/P1 , BMX/LC . ALU/ORNOT . O.ALU" CO 

D~0.OR-D "fiAMX/Q,AMX/RAMX,ALU/0R.SHF/ALU,DK/SHF,BMX/RBMX,R6MX/D" -~ 

d"mO "DK/NOP" , 2 

D"R[] LEFT "SPO. R/LOAD. LAB, SPO. RAB/01 , AMX/LA, ALU/A, SHF/LEFT , DK, SHF " « 

D_R[ 1-OR.D "SPO. R/LOAD. LA3.SP0.RAB/P1 , AMX/ LA , RBMX/D, BMX/RBMX , ALU/OR . D_ALU" * 



D_R[ ] .ORNOT.MASK 
0~SC "KMX/SC,! 
EALU_STATE-K[] 
EBMX K[ ] 
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ENOOVR "SUB/CALL 

ERLOOP "SUB/CALL 

ERROR1 "SUB/CALL 

ERROR2 "SUB/CALL 

LAB R(PRN) 

LAB_R(PRN+1) 

LAB RISP1+1) 

LAB~R(SRC! 1) 

LAB_R(SP2> 

LAB RISP2.SP1 ) 

ME5SAGE1 

MES5AGE2 

MESSAGE3 

MESSAGE4 

MESSAGES 

MESSAC-E7 

MESSAGE8 

MESSAGE9 

MESSA3E10 

NEWTST "SUB/CAL 

NEWTST[1 

NOP "DK/NOP" 

ACC "OK/AC 

D[]Q "RAMX/ 

0_D[]HC[1 "RAMX/ 

Q_K(SP1) "KMX/S 

Q_MASK+1 "AMX/R 

q_not.mask "amx/r 

Q_0.AND.LC "RAMX 

Q_0. AND. MASK "RAMX/ 

Q_0.AND.RL] "R3MX/ 

Q O.ANDNOT.RCf] "RAMX/ 

0~Q.L£FT2 "OK/LE 

Q Q.XOR.D "RAMX/ 

Q_O.XCR.R[] "OK/SH 

RC[]_0-K[] "AMX/RAMX. 



" SPO . R/ LOAD . LAB . SPO . RA3/91 , AMX/ LA , BMX/MASK , ALU/ORNOT , 0_ALU" 

MX/KMX , A LU/B , SHF/A LU , DK/SHF" 

ESMX/'KMX,KMX/»1 ,MSC/ LOAD. STATE, EALU/A-B" 

KMX/01 .EBMX/KMX" 

. J/SCQPE" 

,J/ERLOOP" 

. J/ERRQR1 " 

. J/ERR0R2" 

SPQ.AC/L0AD.LA3,SP0.ACN/PRN" 

SPO. AC/ LOAD. LA3.SP0. ACN/PRN+1 " 

SPO. AC/LOAD. LAB.SP0.ACN/SP1+1 " 

SPO. AC/ LOAD. LAS, SPO. ACN 11 /SRC. OR. 1" 

SP0.AC/L0O.LA3.SP0.ACN/SP2.SP2" 

SP0.AC/L0AD.LAB,SPC.ACN/SP2.SP1" 

D_K[ZERO] .CALLlVSGCDM]" 

D K[ . 1 ] ,CALl[M5GC0M]" 

D_K[ . 2},CALL[MSGCCM]" 

D_K[ .3] ,CALL[M5GCC p /li" 

D_K[ .4J t CALL[MS3C0M]» 

D_K[ .6] ,CALL[M5GCCM]" 

D_K[ .7] .CALLiMSGCOF/:] " 

D K[ .8] , CALL[MS3C0Mj " 

D K[ . 9].CALL[MSGC0V]" 

, J/SCOPE" 

NEWTS'i ,RC[0F]_K[31 ] " 



CEL 
D.AMX 
D . AMX 
PI .CO 
AMX.O 
ar,x . 
, AM.. 
Q.AT.'X 
0,5:.1X 
O.AMX 
FT2" 
0. AM/ 
, A : .:x 



/RAMX, BMX.'REVX.RBMX/Q, ALU/01 ,Q_ALU" 

/ HAVIX , SPO . R/ LOAD . LC , SPO. RC/92 , BMX/LC . ALU/S-1 ,Q_ALU" 

SMX/kr.-X,ALLJ/B,Q_ALLi" 
XT.BMX., MASK .ALU/ A+B+1 ,Q_ALU" 
< t , bmx, n?,sk ,.iiu/ornot , q_al -j" 
. RAMX.SMX/ tC,ALU/AND,0_ALU" 
, R AMX.BJU.- MASK, ALU/ AND, 0_ALU" 

, 'REMIX. SPO. R/ LOAD. LAB, SPO. RAB/31 , AMX/LA , A L'J/AND ,Q ALU" 
. RAMX , SPO . R/ LOAD . LC , SPO. RC/01 , BMX/LC , ALU/ANONOT ,Q_ALU" 

,'RAVIX . REVIX/D, 6MX/R5MX , ALU/XOR , D_ALU" 
'RAri'X.RA'/X/O.BMX/LB.ALU/XOR, LA3_R[01 ] " 
'.T.KMX -2.S.'\/KMX,ALU/A-B,RC[S>1 ]_ALU" 
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_0+0 " RAMX/D, AM.. RAMX, R6MX/Q,BMX/R6MX,ALU/A+B,RC[ 91 ]_ALU" 

_D.AND.LA "RBMX/D, BMX/RBMX , AMX/LA , ALU/AND, RC[01 ]_ALU" 
_O.ORNOT .MASK " ALU_0 . = NGT .MASK , RC [01 ]_ALU" 
_D.XOR.LAB "ALEG D.BLEG LB , AlU/XOR , RC[»1 ] ALU" 

ALEG D,BLE-;_LC,ALU/X0R,RC[e>1 ] ALU" 

RAMx7d.AMX/RAMX,BMX/MASK,ALU/A+B+1 ,SHF/ALU,SP0.R/WRITE.RC.SP0.RC/»1' 

AMX/LA, RBMX/D, BMX/ R3MX , ALU/A+B , RC[*1 ]_ALU" 

ALEG_LA,BLEG_LC.ALU/XOR,RC[»1 ] ALU" 

ALU MASK,RC[!S>1 ] ALU" 

AMX/RAMX . OXT , DT/LONG , ALU/NQTA , RC[01 ]_ALU" 

ALU_NOT.D,RC[ei ]_ALU" 

BMX/MASK, AMX/ RAMX. OXT, DT/LONG, A LU/ORNOT,RC[ 91 ]_ALU" 

RAMX/Q, AMX/RAMX, EMX/LC, ALU/A+3 , RC[»1 ]_ALU" 

RBMX/Q. BMX/RBMX, AMX/ LA, ALU/ AND, RC [91 ]_ALU" 

RAMX/Q, AMX. 'RAMX. KMX/ SCBMX/KMX, ALU/OR, RC [91 ]_ALU" 

R AMX/Q. AMX' RAMX, BMX,' MASK, ALU/A+B.RC [91 ]_ALU" 

RAMX/Q, AMX/RAMX, 6MX/ MASK, ALU/A+B+1 , SHF/ALU , SPO. R/WRI TE . RC . SPO . RC/91 ■ 

ALEG Q,BlE3_La,ALU/X0fc,RC[»1 ]_ALU" 

ALEG_Q,BLEG_LC,ALU/XCR,RC[91 ]_ALU" 

ALU_SC.RC(5>7 ]_ALU" 

SPD.R/WRITE.RC.SPO.fiC/J'1 " 

SHF/RIGHT2,SPO.R/«. , SlTE.RAB,SPO.RAB/@1 " 

R AMX/D, AMX. RAMX. SMX/RSMX, ALU/AND, SPO. R/WRITE.RAS. SPO. RA3/91 " 

RAMX/D, AMX / RAM <. SPO. R.. LOAD. LC , SPO. RC/92 . BMX/LC , ALU/ AND, R[91]_ALU" 
D.ANONOT.MASK " RAMX/D, AMX/RAMX , BWX. MASK , A LU/ANDNOT , R [91 ]_ALU" 
D.ANDNOT.Q "RAMX/D, AMX / RAMX , RBMX/Q . BMX/R8MX , A LU/ANDNOT, R[91 ]_ALU" 

RAMX/D. AMX, RAMX, ALU/ A, SHF/ LEFT, SPO. RAB/91 , SPO. R/* RITE . RAB" 

R AMX/O . AMX , RAMX , KMX/ 92 . BMX/KMX , A LU/OR , R [©1 ] _ALU " 

"RAMX/D, AMX/ RAWX,eVX/MASK,ALU/0RN0T,R[91 ]_ALU" 

ALEG D,BLEG_LB,ALU/X0R,R[91 ]_ALU" 

ALEG_D,BLEG_LC,ALU/XOR.R[91 ]_ALU" 

R[91 ] _ALU, AMX/ L A, BMX/ KMX, KMX/92, ALU/OR" 

ALEG_LA,BLEG_LC,ALU/X0R,R[91 ]_ALU" 

AMX/LA,ALU/NOTA,SPC.R/l*RITE.RAB,SPO.RAB/91 " 

ALEG Q.BLEG_L3,ALU/X0R.R[91 )_ALU" 

ALEG Q,BLEG_LC,ALU, XOR,R[91 ]_ALU" 
SHF " SPO. R/HR I TE.RAB, SPO. RAB/91" 

RETURN4 "SUB/RET, J/4" 

SC SC-1 "KMX/. 1 ,ESMX/KMX.EALU/A-B,SMX/EALU.SCK/LOAD" 

S£TMCR[] "R[OA] K[91 ] .CALL, J/SETMCR" 



RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
RC 
R[ 
HI 
R[ 
R[ 
R[ 
H 
R[ 
R[ 
R[ 
Rf 
Rt 
R[ 
R[ 
R[ 
Rf 
R[ 



_0. XOR.LC 
_D+MASK+1 
_LA+D 

_LAB. XOR.LC 
MASK 

Inot.o 

_NOT.D 

NOT. MASK 
IQ+LC 

Q. AND. LA 
lO.OR.SC 

O+MASK 

Iq+mask+1 

_Q.XOR.LAB 
Q. XOR.LC 

~sc 

-SHF 

ALU.RIGHT2 
O.AND.O 
D.AND.RCU 



D.LEFT 

D.OR.K[] 

O.ORNOT.MASK 
_O.XOR. LAB 
_O.XOR. LC 

LA.OR.K[] 
_LAB. XOR.LC 

NOT . LA 
~Q.XOR. LAB 
_0. XOR.LC 
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SETRCFf; "SC_K[S1 ] .T4LL, J.'SETRCF ' JP 

SETRXCS[] "R[OA]_K[0I J .CALL, J/SETRXCS" — 

SETTXCSi] "R[OA] K [ 01 } , CAlL , J/SE77XCS " 5 

SUBTEST "CALL.U/SLIBTST" 2 

TRAP.FPA "ACF/CONTROl, ACM/7" g 

VA_D.0XT[] "ALU_D.OXT[S>1 ] , VA_ALL!" — 

VA_D.0XT[ ]+K[] "ALU_D.OXT[;ai J+KL92] ,VA_ALU" > 

VAlR[ ]+K[ ] "SPoTr.'LOAD. LAB.SPO.RAE/IP1 , KMX/P2 , BMX/KMX , AMX/LA , A L'J .'A*B , VA_ALU" O 

o 

; BRANCH DEFINITIONS J2 

ALU. 2? "BEN/ALU" ; NOTE J/XXB NESSECARY — 

ALU.C? "BEN/ALU" ° 

D1-0? "BEN/D3-0" Q 
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TRUTH TABLE 



OE 


S, 5 


'3 '2 'l 'o ' I 1 2 ' 3 


v 3 Y 2 y 1 Y 


H 


X X 


X X X X X X X 


z z z z 


L 


L L 


D 3 D 2 DtDq x X X 


D 3 D 2 D, D 


L 


L H 


X D 2 D, D D., x X 


D 2 D, D D , 


L 


H L 


X X D]D D.,D_ 2 x 


DjDqD^D.j 


L 


H H 


XXX D D.iD. 2 D. 3 


D0 D -1 D 2 D -3 



H = HIGH X = DON'T CARE 

L = LOW 2 = HIGH IMPEDANCE STATE 

D n AT INPUT l n MAV BE EITHER HIGH OR LOW AMD OUTPUT 

Y m WILL FOLLOW THE SELECTED D n INPUT LEVEL. 



VAX-1 1/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 



26S10 BUS TRANSCEIVER CHIP 



x> 



^ 





15 S- 



9 S~ 



^ 



2 r- 



j>- 



OUTPUTS 


INPUTS 


E D 


B Z 


L L 


H L 


L H 


L H 


H X 


Y Y 



H = HIGH 

L=LOW 

X - DONT CARE 

Y= VOLTAGE OF BUS 

(ASSUMES CONTROL BY 
ANOTHER BUSTRANCEIVER) 
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 



74LS181 ALU CHIP 



OUTPUTS 



CARRY 
COMPARATOR GENERATE 



18 



WORD 
INPUTS 



19 



20 



21 



22 



23 



01 



02 



CARRY 
14 116 



I 



CARRY 
PROPAGATE 



A = B COUT 



B3 
A3 



B2 
A2 



B1 
A1 



BO 
AO 



f3 



(2 



74181 



fO 



S3 S2 S1 SO M CIN 



03 



04 



05 



06 



08 



MODE 



07 



CARRY 
INPUT 



FUNCTION 
SELECT 
INPUTS 



13 



10 



09 



FUNCTION 
OUTPUTS 



VCC= PIN 24 
GND = PIN 12 





Function SatacI 
S2 SI SO 


Ovtnut Function 


S3 


Naeaiiw Logic 


Posiiiw Logic 






f -A 


f -X 






t -M 






L H L 


f -A + B 


t -AB 






1 -LoaieaM 


f •LoficalO 




H L L 


( »* + B 


f-Ai 




H L H 


l-fi 


f -a 






f -Aifia 


i -*®e 




H H H 


f -A + B 


1 -Afi 








1 = A + B 


H 


L L H 


f -A©B 


< -Affea 




L M L 


i -a 


t -a 




L M H 


1 -A + B 


1 >AB 






1 - Logical 


f -Looieat 1 




H L H 


f 'AB 




H 


H H L 


f -AB 


f «A*B 


H 


H H H 


t -A 





jtft control IM) high: C m irtvtmnt 
Aim tope: loaicd 1 - hifh voKaaa 

laoiul • tow wltaat 
ai.v* tofjc: togical 1 ■ low voltas* 

logical - h-9»i mltaaa 



Low LtviB Actin 



minis 1 I7i od> 
A phi (A * t\_ 
ABpkii (A*BI 



with nwoa conwol (Ml and C in km 
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f - mtout 1 (2*. 

fApWAS 

t . |A ♦ B] pkn AB 

f " AB fflinui 1 

1-AphnAB 

f-AotutB 

f- |A*5| pknAB 

I • AB minui 1 

f-AptnAT 

t- (A-tBI (UmA 

f ■ [A * B] BUM A 



VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (COIMT) 



74182 LOOKAHEAD CARRY CHIP 



PIN DESIGNATIONS 



Designation 


Pin No. 


Function 


GO, G1.G2, G3 


3. 1. 14,5 


ACTIVE-LOW CARRY GENERATE INPUTS 


PO, P1.P2, P3 


4. 2, 15, 6 


ACTIVE-LOW CARRY PROPAGATE INPUTS 


CIN 


13 


CARRY INPUT 


COUTX. COUTY, COUTZ 


12,11,9 


CARRY OUTPUTS 


GOUT 


10 


ACTIVE-LOW CARRY GENERATE OUTPUT 


POUT 


7 


ACTIVE-LOW CARRY PROPAGATE OUTPUT 


V CC 


16 


SUPPLY VOLTAGE 


GND 


8 


GROUND 




J? 



COUTZ 



G2 



14 



P2 




13 



r. 



COUTX 



CIN 74182 



GO 



03 



PO 



04 



VCC* PIN 16 
GND= PIN 08 
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VAX-1 1/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 



74LS670 4X4 REGISTER FILE CHIP 



D1- 
D2- 
D3- 
D4- 
RA- 
RB- 



15 


► DATA INPUTS 

OUTPUT - 

►READ SELECT 

[■WRITE SELECT 

WRITE ENABLE 
READ ENABLE 


10 


1 




2 


9 


3 




5 


7 


4 




14 


6 


13 




^0 
11 





-Q1 



-Q2 



-Q3 



VCC 
16 



GND 

8 



TRUTH TABLES 



WRITE FUNCTION TABLE 
(SEE NOTES A, B, AND C) 



READ FUNCTION TABLE 
(SEE NOTES A AND D) 



WRITE INPUTS 


WORD 


W B W A G W 





1 2 


3 


L L L 


Q=D 


°0 °0 


Q 


L H L 


°0 


Q=D Oq 


°b 


H L L 


°0 


°o Q=D 


°0 


H H L 


°0 


°0 °0 


Q=D 


X X H 


Q o 


°0 °0 


°0 



READ INPUTS 


OUTPUTS 


R B R A 


GR 


Q1 


Q2 Q3 Q4 


L L 


L 


W0B1 


W0B2 W0B3 W0B4 


L H 


L 


W1B1 


W1B2 W1B3 W1B4 


H L 


L 


W2B1 


W2B2 W2B3 W2B4 


H H 


L 


W3B1 


W3B2 W3B3 W3B4 


X X 


H 


Z 


Z Z Z 



A. H = HIGH LEVEL, L = LOW LEVEL, X = IRRELEVANT, Z = HIGH IMPEDANCE (OFF) 

B. (Q= D) = THE FOUR SELECTED INTERNAL FLIP-FLOP OUTPUTS WILL ASSUME THE STATES 
APPLIED TO THE FOUR EXTERNAL DATA INPUTS. 

C. Qg = THE LEVEL OF Q BEFORE THE INDICATED INPUT CONDITIONS WERE EXTABLISHED. 

D. W0B1 =THE FIRST BIT OF WORD 0, ETC. 

IC-74LS670 
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VAX-1 1/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 



82S23, 82S123 256-BIT BIPOLAR PROM CHIP 




32x8 ARRAY 




(1) 



Bn 



(2) 



(3) 



(4) 



B 



B, 



6 

B3 



o 

B 4 



(5) 



(6) 

o 

B 5 



(7) 



B K 



(9) 



o 

B7 



THE 82S23 USER OPEN COLLECTOR OUTPUTS. V CC " (16) 
THE 82S123 USER TRISTATE OUTPUTS. GND = (8) 

IN) = DENOTES PIN NUMBERS 



IC-82S23 
82S123 
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VAX-1 1/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 



85S68 64-BIT EDGE-TRIGGERED D-TYPE REGISTER FILE CHIP WITH 
TRISTATE OUTPUTS 



A0 — — 
A1-L 
A2-L 
A3 — =L 
WE— £< 



D1 
D2 
D3 
D4 



2 

1 

17 
16 



OS-lio 
OD-Hj 



► ADDRESS 



WRITE ENABLE 



>DATA INPUT 



OUTPUT STORE 

OUTPUT DISABLE 
WRITE CLOCK 



OUTPUT ■< 




14 
WC 



VCC18 
GND9 











TRUTH TABLE 


OD 


WE 


CLK 


OS 


MODE 


OUTPUTS 


L 
X 
L 
H 
H 


X 
L 
X 
X 
X 


X 
T 
X 
X 
X 


L 
X 

H 

L 
H 


OUTPUT STORE 
WRITE DATA 
READ DATA 
OUTPUT STORE 
OUTPUT DISABLE 


DATA FROM LAST ADDRESSED LOCATION 
DEPENDENT ON STATE OF OD AND OS 
DATA STORED IN ADDRESSED LOCATION 
Hi-Z 
Hi-Z 
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 



DEC 8646 FOUR-BIT TRISTATE BACKPLANE INTERCONNECT 
TRANSCEIVER CHIP 



TRANS 
PARITY ' 
PIN 10 



PARITY GEN 
CKT 



BUS 4 PIN 16 
BUS3 PIN 14 
BUS 2 PIN 6 
BUS 1 PIN 4 



=c 



E -^D>- J 
-H>- 



2 



H> 



1„,.„ > 4 BIT U*^ 



-0^ 






4 BIT 
LATCH 



REC 
DATA 1 



REC 

DATA 2 



REC 
DATA 3 



REC 
DATA 4 



PARITY CHECK 
CKT 



REC 

PARITY 

CHECK 
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VAX-1 1/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 



93406 1024-BIT ROM CHIP 



ADDRESS 




OUTPUT 



V CC 
16 



GND 
8 



13^ 

c si°s2 

CHIP SELECT 
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VAX-1 1/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 



9403 FIFO BUFFER CHIP 



Mtt Data Ippu 
si Data Input 






OES 


S.n.l Output Enabla Input 




(Active LOWI 


TFs 


Tramjfat Out Sarial Input 




(ftcliva LOWt 


10P 


T,.n.l.,Ou,P.,.ll.ll nn u. 


sr« 


m™*™ (*„,.. LCW , 


€0 


OulDut Enabla [Activa LOWI 


cpso 


Serial Output Clock Input 




(Operates on Ft egau.e Going Tronjlrm 


Q=-Q. 


p...ii.ii..,.o..™ 


Qs 


—"w 


m? 


Input flagislei Full Output 



ORE Output RagiaMi Empty Output 







n" 




.;_, 


D2 




Q3 


~T 


Dl 


*u 


0, 


J^ 


PL 
OP.E 




□ S 



H-H-H4 

oes j rrs I tos | cpsi 




0@© 
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VAX-11/780 INTEGRATED CIRCUIT DIAGRAMS (CONT) 



DC101 ARBITRATOR CHIP, PART 1 



INPUT 
FROM SBI 



SIGNALS 




NEXUSTR# 
JUMPER SELECTED 



OUTPUT TO SBI 
(YOUR BUSTR L) 



^-ARBOKL OUTPUT TO 

NEXUS LOGIC 
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a> 



+vcc I A H 

8L Q7]-J-Cr>-L^>0— *L 



L0-O()> 



jjj^yC^ 



XV 



SEND HOLD 



SENO TH H 




;»DD-<{^> 



jjf>] ^>4 




5 



3 

> 
to 

H 
3 
> 

a 
o 

X 

> 

50 



X 



^1 
8 

z 

o 

3D 
> 
H 

m 
O 
o 

3D 
O 

C 

5 

30 
> 

5 






lGU-c[> 



L E><0 



■tpJ 

M — J 



I33D- 1 " 







K>- 



^> 






CM> r-£> 



TB» l | m h -d > 



^5T 



o- 



., 1 ^ 



:£> 





3§y 



^3>-ni]* 



8 

e 

> 
a 
n 
=i 

5 
3 

X 

o 

X 



•4 
(0 



< 
> 
X 



a 

so 

m 
O 

o 

5 
o 

c 

H 
O 

> 

o 

30 
> 



i 



GO 
00 




o 
o 

o 
o 

CO 



3J 
33 

C 
-o 

H 
O 

I 



< 

> 

X 






m 
O 
33 
> 



O 

o 

DO 

o 

c 

H 
D 
> 

33 
> 



O 

o 

z 



CD 



ENB H[l9|- 



p^w^ + Vi 



1-0- 



BDALO L [m| — 



BSYNCL_[o6] J>Ot- C 

BDAL2 L [02]—— 



BTL[£5] P^>°- 

utl[m) P^»" 

)INl[07] J^°~ 



4>rO 



S^ 



N>-m> 




t> 



> 

3- 

3- 
3— 
> 
3— 
3- 
3— 
3- 
3— 



fzoj-vc 

HoJ-GN 



-0SEL6L 
-fl^l5EL4L 
— fT?] SEL2 L 

— fTTjSELO L 



-00 

-0c 



{Ts] RXCX H 

[osJbrply l 

-foil VECTOR I- 



VECTOR HC 
BDAL2 L C 
BDAL1 L C 
BDALO L C 
BWTBT L C 
BSYNC lC 
BDIN L C 
BRPLY L C 
BDOUT L C 
GND C 



20 



18 



15 



) ]VCC 
1 3 ENB H 
3RXCX H 
35EL6 L 
i DSEIL4 L 
DSEL2 L 
IJSELO L 
HOUTHB L 
^OUTLB L 
UlNWD L 



D 
O 

o 

2 

TJ 
X 

o 

H 

o 
o 
o 

r 

o 

x 



< 

> 



OS 

o 



m 

33 

> 



O 
o 

3) 

o 

c 

H 
D 
> 

3] 
> 

w 

o 
o 
z 

H 



— [TT||NWD L 



8 

o 




.& 



^U)JV.H 



^ 



{> 



u^ 






T 



-a 



F 



J^ 



H-» 



Qg-Gi 



^ 




© 





^ 



JAl L C 1 
JA2 1 C 2 

MATCH h[3 

*echC ■» 
xmithC 5 

dat3hC • 

OAT2HC ' 

BUS3 lC 8 

BUS2 LC» 

GNOC " 




¥ 



¥ 



-[Tejj, 



■J«s]d, 



-JdSIm 



m Jvcc 

19 ] JA3 L 
18 J D ATOM 

17 )OAT) H 

18 1JV3M 
!6 JJV3 K 

M Jjvr n 

13 JMENB I 
ri )BUSOl 
11 ]BUSr L 



i 
I 



< 
m 



£ 

X 



8 



m 
© 

> 



D 

o 

55 
a 

c 



> 



£ 



